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Hat Ee” be more ridicw 
lous, than for me to go a- 


all Mankind know, they cannot live Peacea- 
bly without? It is near hand as ancient (no 
Houbt on't) as the World: For how could 
en ſet down to Plant, without knowing 
ome Diſtinction and Bounds of their Land? 
But (Neceſſity being the Mother of Inven- 
ion) we find the Egyprians, by reafon of 
he Nyles over-flowing, which either waſht 
away all their Bound-Marks, or cover'd 
them over with Mud, brought this Meaſur- 
ng of Land firſt 'into an Art, and Honour- 
d much the Profeſſors of it. The great 
fefulneſs, as well as the pleaſant and de- 
(A2) lightful 


boat to Praiſe an Art that 


Gee Þ 2-1 £57 net 
lightful Study, and wholſom Exerciſe of 


which, tempted ſo many to apply them- 
ſelves thereto, that at length in Egypt (as 
in Bermudas) every Ruſtick could Meaſure 
r 411 
From Egypt, this Art was brought into 
Greece, by Thales, and was for a long time 
called Geometry; but that being too com- 
prehenſive a Name ſor the Menſuration of 
4 Superficies. only, it was afterwards called 
Geodeſra ; and what Honour it ſtill conti- 
nued to have among the Antients, needs no 
better Proof than Plato's « lune 1p DGS 30 is e670 
Pen not only Plato, but moſt, if not all the 


earned men of thoſe times, refuſed to 


admit any into their Schools, that had not 

been firſt entred in the Mathematicks, eſpe- 
cially Geometry and Arithmetich. : And we 
may ſee, the great Monuments of Learn- 


ing built on theſe Foundations, continuing 


unſhaken to this day, ſufficiently demon- 
firate the Wiſdom of the Deſigners, in chu- 
{ing Geometry for their Ground-Plot. 

Since which, the Romans have had ſuch 


an Opinion of this ſort of Learning, that 


they concluded that Man to be incapable 
n 
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of Commanding a Legion, that had nat at 


leaſt fo much Geometry in him, as to know 
how to Meaſure a Field. Nor did they 
indeed either reſpect Prieft or Phyſitian, 
that had not ſome Inſight in the Mathemas 


* 
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Nor can we complain of any failure of 
Reſpect given to this Excellent Science, by 
our Modern Worthies, many Noblemen, 
Clergymen, and Gentlemen affecting the 
Study thereof: So that we may ſafely ſay, 
none but Unadviſed Men ever did, or do 
now ſneak evil of it. Part 

Beſides the many Profits this Art brings 


to Man, it is a Study fo pleaſant, and af- 


fords ſuch Wholſome and Innocent Exer- 


ciſe, that we ſeldom find a Man that has 
"once entred himſelf into the Study of Geos 


metry or Geodæſia, can ever after wholly 
lay it aſide; ſo natural is it to the Minds of 
Men, ſo pleafingly inſinuating, that the 
Pythaporeans thought the Mathematicks to 
he only a Reminiſcienee, or calling again 
to Mind things formetly learned. 


But no longer to light Candles 'to fee the 


Sun by, let me come to my Buſmelſs, which 
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TEPREFACE 
is to ſpeak ſomething concerning the fol- 
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lowing; Book ; and if you ask, why I write 


a Book of this nature, fince we have ſo ma- 
ny very good ones already in our own Lan- 


guage? I anſwer, becauſe I cannot find in 


thole Books, many things, of great conſe- 
quence, to be underſtood by the Surveyor. 
] have ſeen Young men, in America, often 


nonplus'd ſo, that their Books would not 


help them forward, particularly in Caroli- 
na, about Laying, out Lands, when a cer- 
tain quantity of Acres has been given to be 
laid out five or fix times as broad as long, 
This I know is to be laught at by a Mathe- 


matician; yet to ſuch as have no more of 


this Learning, than to know how to Mea- 


ſure a Field, it ſeems a difficult Queſtion : 


And to what Book already Printed of Sur- 
veying ſhall they repair to, to be reſolyed? 
Alto concerning the Extraction of , the 
Square Root; I wondet, that it has been ſo 
much neglected by the Teachers of this 
Art, it being a Rule of ſuch ahſolute ne- 
ceſfity for the Surveyor, to be acquainted 
with. I have taught it here as, plainly as 1 


cculd deviſe, and that according to the. Old 
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way, verily believing it to be the Beſt; * 
ſing fewer Figures, and once well learned 
ching leſs the 0 than the other 
way. 
beten the Sounding the a 
of a River, or Harbour, is a Matter of great 
Import, not only to Seamen, but to all fuch- 
as Seamen live by; I — therefore done 
my endeavour to teach the Joung Artiſt 
how to do it, and draw In fair Wen 
thereof. 9 1339 | 
Many more things have 1 added, {fuek; 
as I thought to be New, and Wanting; for” 
which 1 refer you to the Book it ſelk. 
As for the Method, I have choſe chat 
which 1 thought to be the eaſieſt for a Learn-" 
er; adviſing him firſt to learn ſome Arith- 
metick, and after, teaching kim how to Ex- 
tract the Square- Root. But I would not 
have any Neophyte diſcouraged, if he find 
the Firſt Chapter too hard for him; for let 
him rather skip it, and go to the Second and 
Third Chapters, which he will find iſo ea: 
ſie md deli ghtful, that I am 1 1 


ow 4 


E (A "1 15 9 


"The PREFACE 


* * 


"Fram ' Arithnietick, | have proceeded oi on 
to teach ſo much Geometry as the Art of 
Surveying requires. In the next place I have 
ſhewed by what Meaſures Land is Survey- 
ed, and made ſeveral; Tables for the Redu- 
eing one ſort of Meaſure into another. In 

From which I come to the Deſcription: 
of: Inſtruments, -and how to Uſe them; 
wherein J have chiefly inſiſted on the Semi: 
cirele, it being the beſt that I know of. 

The Sixth Chapter teacheth how to ap- 
ply all the foregoing Matters together, in 
the Practical Surveying of any Field, 


Wood, c. divers Ways, by divers Inftru- 


ments; and how! to lay down the ſame up- 


on Paper. Alſo at the end of this Chapter, _ 


Lhave. largely infifted on, and by 
2 ways; Feit Surveying by 
on 5 
| "The neh, "Eighth, Ninth, Tenth and 
Eleverr Chapters, teach how to caſt up the 
Contents of any Plot of Land; How to 
lay out New Lands; How to Survey a 
Mannor, County or Country: Alſo, how, 
Bi Reduce,” Divide. ede Cum e 
di | 


new and 
ge Chain 


well to make the Table of Sines and Tan- 


Ik). REBAC ET. 
The Twelfth Chapter conſiſts wholly: of 
Trgenamtry. Er of 2 e 
The Thirteenth Chapter is of Heights 
and Diſtances, including amongſt other 
things, how to make a map of a River or 
Harbour. Alſo how to convey Water from 
a Spring-head, to any appointed Place, or 
1 1 1 
Laſtly, At the end of the Book, I have 
a Table of Northing or Southing, Eaſting 
or Weſting ; or (if you pleaſe to call it ſo) Þ 
A Table of Difference of Latitude and de- 


parture from the Meridian, with DireQi- 


ons for the Uſe thereof. Alſo a Table of 
Sines and Tangents, and a Table of Loga- 
rithms. GP W. 


have taken Example from Mr. Hel. 


gents, but to every Fifth Minute, that 
being nigh enough in all Senſe and Rea- 
ſon for the Surveyor's Uſe; for thera 
is no Man, with the beft Inſtrument that 
was ever yet made, can take an Angle 
in the Field nigher, if ſo nigh, as to Five 
Minutes. ” | 
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An which I commend to the Ingenious 
Reader, wiſhing he may find Benefit there- 
by, and defiring his favourable Reception 


# 


1 thereof accordingly. I conclude, 5 
READER, 


| Tour Humble Servant, 


4 DER TISEMENT. 


Uch Perſons as have occaſion for the 
O luaſtruments mentioned in this Book, 
or any other Mathematical Inſtruments 
| whatfqever, may be furniſhed with the ſame. 
at Reafonable Rates, by John Rowley, In- 
| firument-Maker, at his Shop under the Di- 
F al of. St. Duſtan's Church in Fleetſtreet, 
9 gin of 1. Hi 5 
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M raſuring Land, 
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| TY) me * | +33! Mom H of . I 3; by 11 {51 h b⸗ How 
9 16 from ; wi 
Wi... or Arihman, akg alt An 
2 n 42012 211 
By . — lor him that "Mi 5to be 
— the Meaſuring of Lind, to 


10 = with: Arithmetick, as the Ground-work and 
Foundation of all Arts and Sciences Mathe- 
Ne ratical : aid at leaſt not to *r of the five 
lt and Principal Rules the viz, Numeration, 
Addition, dee Multiplication and Diviſion: 
Which ſuppoſing every Perſon, that applies im- 
ſelf to the Stud) of this Art to be skilled in; or if 
Jadt, referring him to Books or Maſters, * 
9 where 


| 55 Frithmetick. | 


where to be found) to learn: I ſhall name a Gxth 
Rule, as neceſſary, (if not more) to be underſtood 
by the Learner; which is the Extraction of the 
uare Root; without which (though ſeldom men- 
tioned by Surveyors 4n their Writings) a Man can 
never attain to a competent Knowledge in the Art: 
I ſhall not therefore think it unworthy my Pains 
(though perhaps other Men have better done it be- 
fore me) to ſhew you eaſily and briefly how to do it. 


How to E tro the Square Rast. 


In the firſt place it is convenient to tell you what 
the Square Root is: It is to find out of any Num- 


ber propounded a leſſer N utnber, which leſſer * 


roduce 
le, 15 


— 9 _ 92 1s 


ber "bang. pf in it 95 
Number Pr r #3 jior 
81 be a N 1 me, * Tay 
it, becanſe ꝙ multiplyed in it ſelt, 
$1>—Now-$-could not be the root; 
but 64: nor c * 10, for 10 8 lois 100, there- 


fore I ſay 9 m needs be the Rod becauſe mul- 
tiplyed in it ſelf, it makes neither __ nor leſs, but 


juſt the N umber b Prop ded, vis. 
a A801 ſuppoſe 16 be 
the number given, I oy 
makes u For your 


Ta theRoorvfiris 4, beck 
| 4 ter uriderftanding 72 
Ef * — which is a great 


may 


Je _—_ AK Age 9 1 e, containing: 0 lit · 
Lede Squares zcany ſide of 
id F IK — 1 0 which great Square con- 
1i 0 ai bel . tains. ah . 8 
eh is called the Square Root 11912: Qu 
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1 
0 
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35 and that is the Root required. But. EL 


Tam" now going to teac 
Square Numbers under 100, — have in your Mul- 


ceed 100, than put a Point over the firſt Figure on 


2 N 


A bene = 8 


Or, ſoup a plain Square Figure be given you 
as this in the Margent, and it be requi- ' © 3 
red of you to divide i it into — 
Squares : Your Buſineſs is to know in- 
to how many Parts to divide any one of 5 dts 
the Side Lines, which here muſt = 1 


now how'to do this ral; 45 the jb ; 
you. The Roots of all 


tiplication Table, however fince it is good for yo 
to keep _ in 42 Mind, take au mals TIS 
of them. 3% 19] 
Roots 14} R 90 
"Squares [2 4191316 | 25136149 164181; 
' Here: you ſee the Root of 25 is — Root of 6 
is 8, and ſo of the reſt- 0 a 54 
| 80 far as 100 in Whole N your Memory 


will ſerve you to find the Root; but if the Number 
propounded, whoſe Root you axe to ſearch out, ex - 


7 


the Right- hand, which is the place of e and ſo 
proceeding to the Left · hand, miſs the ſecond Figure, 
and put a Point over the third, then miſſing the | 
fourth, Point the fifth; and ſo Gf there be —_ ſo 
many Figures in the Number) proceed on to the end, 
inting every other Figure, as you may ſee 

ere, and ſo many Points as there are 
of ſo many Figures your Root will 1234567 
conſiſt, which is very material to re- | 
member : Then begin at the firſt Figure on the Left« 
hand that has a point over it, which will alwa 15 2 
1 firſt or ſecond Figure, and ſearch out the 

B 2 


4_ O Arithmetick. 
of that: one Figure; or both joyned together if there 
be two, and when you have ſound it, or the nigheſt 
| = tt, Which you may eaſily do by the Table 


ve, or your: /n Memory, draw a little crooked 
ne, cas in Diviſion, and there ſet it down. For 
* Example, Let 144 be the Number whoſe 
'E Root Im to find; I ſet it down, and prick 
x4+(12 the Figures thus: Then going to the firſt 
He Figure on the Left-hand, that has a Pric 
cover it, which is 1, and ſee what the Root 
ol it is, which is 1 alſo; I therefore draw a croox- 
eil Ling; as in the Margent, and ſet down 2 in the 
Quotient, then if 1 by ie 2 an Mane. 
I ſhouſd multiply it by itſelf, but ſince once 1 is but 
1 J ſubſtratt it out of the firſt prick d 2 on the 
Left- hand, and there remains o, fo that I cancel that 
- firſt Figure, as having wholly done with it: If any 
thing had remained after the Subſtraction, I ſhould 
Rave put the remainder over it, The next thing to 
be done, is to double what is already in the Quoti - 
ent, which makes 2, which 2 I write down under 
the next Figure, vis. 4, which has no Point over it, 
and then ſee how oft I can have a in 4: Anſwer, | 
twice; I therefore ſet down 2 in the Quotient, and 
2 likewiſe under the next pointed Figure, which in 
this 5 is 4, then that 22 which ſtands under 
the 44 muſt be multiplyed by the 2 in the Quotient, 
Whoſe Product is 44, which Subſtracted out of 44, 
there remains o: But you may multiply and ſub- 
ſtiract together thus, twice 2 is 4, which I take out 
of 4, and there remains o, then I cancel the firſt 4 
and ⁊ to the Leit-hand, as having done with them; 
then again, twice 2 is 4, which taken out of 4 leaves 
o, and then I cancel the laſt 4 and 2, and the _ 
| an 


ſtion is anſwered, for there is 14 in the Quotient, 


_— 


— 
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which is the Root of 144, which may caſily be 
proved by multiplying ia by I. ᷑ 


Þ The eker Nee arte dun be ee 


Firſt ſee what the Root of 5 is, which is x 

2, and place it in the Quotient, and under 
the fell pointed Figure both, as you ſem: 
here, then ſay two times 21s 4, which taken out o 
5, there remains one, and ſo have you done with 
the firft Point. Next double tnge xn Ss 
Quotient, which makes 4, and 
3 ſee here, under the 28 
Pigure void of a Point, then ſee ,s (23 + 
how many times 4 you can have x 


in 14, anſwer 3 times, which 3 place both in the | 


Quotient, and under the next pointed Figure, which 
is 7 ; then multiply and ſubſtract, ſaying three times 
4 1512, Which taken out of 14 leaves 2, which 2 
write over the 4, and cancel both the 4 and the 1,as 
you do in Diviſion: And three times 3 is 9, which 


taken out of 2), reſts 18; which write overhead, 
and cancel what Figures you have done with, no 


otherwiſe than in Diviſion,” and ſo have you done 
with the firſt two Points. Now for the third poin- 
ted Figure, or if there were never ſo many more of 
them, they are done altogether as the ſecond : vis. 
Double again your Quotient, it makes 46, which put 
down as you fee here, alway obſerving this Rule, 
That the laſt Figure of the doubled Quotient, I mean 
that in the 


wir. in the places of Tens or Hundreds, in order 


before him, as you do in Diviſion; as you may ſeo 


here? Then proceed, and ſay, how many times 46 
11 | By” : can 


1 place of Unites, ſtand under the next, 
void of Points: And thoſe of your Left-hand of him, 
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1 can 1 have in 185, or rather how. many 
228, times à in 18: here Eſſay, as you do in 
$+759':(23 Diviſion, and ſee if you can have it four 
2126 times, remembring the 4 that muſt be 
414 put don under the pointed Figure, and 
when you find you can have it four times, write it 
down in the Quotient, and alſo under your laſt poin- 
ted Figure; then ſay four times 4 is 16, out of 18, 
„ there reſts 2, which write down, and 
72870 cancel the 18 and 4. Again, four times 
$4174 (234 615 24, out of 25, reſts 1; which put 
24764 down, and cancel the 2, 5, and 6. Again, 
# ſcur times 4 is 16, out of 16, Teſts o: 
and ſo have you done, and find the Root to be 234. 


I'll add but one Example more for your practice 


Let the Number, whoſe Root is required be 12345678, 


ſee the working of it. 


But in this you ſee there is a 
„ Praction remains, and fo there will 
2% be in moſt Numbers, ſor we ſeldom 
(3513 happen upon a Number exact! 
134997383  , Square: the Fractional Part muſk 
m__ „ therefore thus be taken: before 
you begin to extract, add to your Number given two 


Idee. if you deſire to know but to the tenth pore 1 
p ur 


an Unite; but if to an hundredth, part add 
Cyphers, if to a thduſandth part of an Unite, add 
ſix Cyphers, and then work, as before, as if it Was 
all one entire Number, and look how many Points 


were placed over the Number firſt given, ſo many 
- places of Integers will be in the Root; the reſt of 
the Root towards the Right-hand, will be the 
Numerator of a Decimal Fraction. For Example, 


let 143 by the Number given to be extracted, and 
| N * 


2 A 


the Left-band being Integers, and t 


p ; II tee Be is. p - * — 1 ; | 
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to know the Decimal Fraction as near as to the hun- 
dredth part of an Unite; I write.it down as before, 
annexing four Cy phers to the end of it, as yu ſee 
hereunder ; and aſter 

having wrought it, 7198 


there comes out in the * 1430009 


uotient 1195, but be. #7, . , _ 
— 1 had” ut two | 4 4 (i : BY & 12 
Points over the firſt 4 T2 * i; of or +" 
Number given, viz. 123,. | 222 n 
„ 02 
two Figures in the Quotient put a Point, which daß 
the whole Number from the Fraction; that. 4 on 
the 9 Hu the 
Right Centeſms of an Unite, which you 11 ither 
write as above, or thus, 118% if you pleaſe. 
There are other. ways taught by Arithmeticians 
for finding out theSquare Root of any Number; 
but I know no way ſo conciſe as this, and after a 
little practice, ſo eaſy and ready, or to be wrought 
with as few Figures. Todo it indeed by the Loga- 
rithms or Artificial Numbers, is very eaſy and 


pleaſant, but Surveyors have not always Books of 


Logarithms aboutthem, when they have occaſion 
to extract the Square Root: However I will brieſ- 
ly ſhew you how to doit, and give you one Exam: 
ple thereof. 

When you have any Number given whoſe 
Square Root you deſire, ſeek for the given Num- 


ber in the Tables of Logarithms under the Title 


Numbers, and right againſt it, under the Title 
n you will find the Logarithm of the 
ſaid Number, the half of which is the Loga- 

B 4 . rithm 


[ 
| 
| 
| 


as — 
i! rithm. of the Root deſired ; Which half ſeek for 
N under the Title rithm, and right againſt it 
| under the Title Number, you will find the Root. 


EXAMPLE. 


Let 625 be the Number whoſe Root is deſired } 
_ I 3 _ the Title Numbers, | 
11 mit it This f * 2 { 
W ich i divide by 2, or take 11 I 
the half of it as you ſee: + Half. 1,397949, 
And finding that half under the Title Log. right 


againſt it is 25, the Root deſired. See the ſame 
done by the former way with leſs trouble. 


(o 
Aar(25 Root. 
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Geometrical Definitions. | 


| : Point is that which hath neith 


Lange nor 
Breadth, the leaſt thing which can be una- 
gined, and which cannot be divided, commonly 
marked as a full ſtop in Writings thus (.) 

A Line has length, but no Breadth nor thickneſs, 
and is made by many Points joined together in 
length, of which there are two forts, via. Streight 
and Crooked. As, A B is a Streight Line, BC two 
e 


' 
N 1 
£ * / 


A a | Ik Crate -B 


5 B 3 
An Angle is the meeting of two Lines ina Poigtz 
provided the two Lines ſd meeting, do not make one 
Streight Line, as the Line A B, and the Line A C, 
meeting together in the Point A, make the Apgle 
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Of which ere Ang gles there are three ſorts, 
viz, Right Angled, Acute, Obtuſe. 

When a Line falleth perpendicularly upon ano- 
ther Line, it maketh two * Angles. 
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1. CA Bes/Right Line, DAa Like Privet- 
3 to it, that is to ſay, neither leanin towards 
B or C, but exactly upright; then are both the Angles 
at A, vis. DAB, and P A C, Right 2 wy 
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contain each juſt go Degrees, or the fourth part of a 
Circle; but if the Line DA had not been Perpendicu- 
lar, but had leaned towards B, then had D AC been 
an Obtuſe Angle, or greater than a Right. Angle, 
and D A B an Acute Angle, or leſſer than a/Right | 
Angle, as you ſee hereunder. 
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Al Figures contained under three Sides are called 
Triangles, as A, B, C. | 


: 
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' | 
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Where note, The Triangle A hath hes equal 
ſides, and is called an Equilateral Triangle. 
The Triangle B hath two Sides equa 
third unequal, and is called an Iſoſceles Triangle. 
The Triangle C hath three unequal Sides, and is 
called a Scalenum. l 


Of. 


12 — EZ 


Of four Sided Figures there. are theſe Sores : I 


Fi * a Square, whoſe Sides are all equal, . 


Ae S 7. I 
' Secondly, A Long Square, or Meble ls 
Oppoſite Sides are equal, and Angles Right, as B. 

"Thirdly, A Rhombus, whoſe Sides are all Equal, 
but no Angle Right, as C. 

Fourthly, A Rhomboides, whoſe Oppoſite Sides 
only are Equal, and no Right Angles, as D. 

E other four Sided Wen are called Trapezia, 
4 
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10 Other 
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Other Figures that are contained utider's;'6, 7, 
or more Sides, I calf Irregular, as FG, O Excepe 
Ee 17. . 190 STIENTIONAO int 0 ,ar549 
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. tr KY 4 £ t» 71. | Ac Di. about A. 
ſuch as are made by dividing the Cireumſerence of a 
Circle into any number of Parts; for then they ate 


Regular FI having all their Sides and Angles |! 
Equal; and are called according to the number f, 
Right Lines the Cirtle is divided into, or more pro- 
perly accordi 
tain, as a Pentagon 
&c, Which in plai 
of hve, Sg, Sev 
are all equa 
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; other, as ABD, ADC, 


Which is a Quadrant, or 


ve 


» cor ener 4 3 1 
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The Diameter of 4 Circle, is a Line which pafſ ng 

| through: the Center, cuts the Circle into two equa 
Parts, or the longeſt Streight Line that can be 
made in any Circle; as B C. 

| The-Semi-Diameter, is the half of the chars. 
mentioned Line, as A B, A = AD, ether of 
which is called a Semi-Diamete 
A Chord, is any Line ſhorted than the Djdine- 
ter,-which-paſſeth from one part of the Circumfe- 


rence to another, as E E. 


A Semicircle is the half of a Circle, as BDC, or 
BEC: 


A Quadrant is the fourth on of a a Circle _ 
by twoDiametersperpen- 


aculatly interfecting each 
A BE, AEC, either of 


the fourth part of a Circle. 
A Section, Segment, or 
part of a Circle is a piece 
of the Circle cut off by a 
Chord Line, and is greater 
or leſs than a Semicirele, as 
EC is a Segment of the 


Circle EBD CG, likewiſe E B DC F.is the grea- | 


ter Segment of the ſame Circle. 


A Superficies is that, which. hath both length and 


Hreadth, but no thickneſs : whoſe Bounds are Lines, 


as A isa Superficies or Plain contained in theſe Lines 
BC, DE, BD, CE, which hath length from B to 


C, and Breadth from B to D, but no Thickneſs, 


When 
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A Circle 50 eee with one aka 
Line as A. Wien 
Line is called 
ene K 
e Cit in t 
Mid [hereof is 
+ a Prick or Point, by 
ef Which the Cirele is 
4 "deſcribed, which is 
aulled the Cen er, 
5 En hich Point or 
en 
91 N 2 LTines 2 SS 
Circumference are . Equal or of the ſame Length, 
as A B, AC, AD. | 7 
| 7 The 
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When ſe Ding TAY 3 * the 
Content of\the Superficies caſt up, the reſult is call- 
ed the Area, or Superficial a of that Figure. 


E 4 . 


ine B Ct We Gele 15 in Length, 
, to be four Foot | multi- 


erefore I 27 48 Square 
Superk Content of that 


— poſe the 
and the Line B 


is the Area 
Figure. 


IJ When kt Lines eee Part; equidiſtant 
am gach h other they are called Parallel Lines, as 
Lanes A AB; and CD, which tho? produced to never 
S 5 great a Length, would 
5 -mrD come no nearer to each | 
other, mus mue 


meet. | 
24 70 oy 20 227 8 8 Line is a Line rum | 
cg ning through a Square Figure, di- 
TH 71 -..viding i it into two Triangles, be- 
La" -11.gionkg at one Angleofthe Square | 
and proceeding to the Oppoſite 
Fl Angle. In the Square AB C D, 
ener pn rr r 
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Ho to make a Line Perpendicular to a Line 
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Given. 


HE Lise given is AB, and at the Point C, 
it is tequired to erect a Line which ſhall be 
Perpendicular to AB, | | 
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Open yourCompaſſes to any convenient wideneſs, 
and ſetting oge Fhot of them in the Point C, with thc 
other make a Mark upon the Line at E, and alſo at 
D; then taking off your Compaſſes, open them a 
little wider < before, and ſetting one Foot in the 
Point D, with the other deſcribe the Arch FF, then 
without altering your Compaſſes, ſet one Foot in the 
Point E, and with the other deſcribe the Arch GG. 

U —— | = Laſtly, 


18 Geometrical Problems. 


Laſtly, Lay your Ruler to ) the Point C, and the = 
Interſection of the two,. Arches GG, and FF, which 1 
is at H, and drawing the Lines HC, you have your | 4 
deſire, H C being, Parpe dicular to A: B. 

See it here done again after the very ſame manner, 


but perhaps Pinar +5 — Unde er anding. bi 
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How to raiſe a Perpendicular upon the end J l 
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AB is the Line given, and at B, it is Bi is required to 
ular B C. 9 08 
a have room you may extend the Line 43 
to what length you pleaſe, and work as, above; ut 
if not, chan thus you ma do ij: 
Open your Compaſſes to an ordinary extent, and 
ſettiug one Foot in theiPoint B, let the other fall at 
aduenture, no matter Whete in Reaſon, as at the 


— 


# Point G, then without altering the extent of t. 


aſſes, ſet one Fcot in the Point e, 1885 W £2 


che other croſs te Line A B as at P: Allo on 


other fide deſcribe the Arch E; then lying. yogr 
Ruler to D and ©, draw the 7 Line 


| | Laſtly, from the. Foing B Jap hegan at, through 
the Interſection at G raw the Line BG C, which 
3 15 perpendicular to. AB. * 4 I'F 4 MP, v1 wal 1 


Another way to do the Pn 7 think" more-ea * ie, though 
NA 2 US Tarn mat She Lee. dr 
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"Lit AB be the given Line, 1 U che Perce 
lar required. 5 NY | 
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Set be Foot of your Compaſſes! in B, and wh | 4 

the other at any ordinary — — 4 1 
© 25 F D, then keeping! your Compaſſes at theſtime | 4 
extent; ſet one Foot in C, and mate a Mark upon 
the Arch at E; alſo ſetting one Foot in E, — 
avnprfier” Mark "at FE, then opening you Compaiſes, | 3 
ko eſe with dic fame extent, which Fans pleaſe; {er 

ne Fot in E, and with the rein deſcribe the Arch 
6G? Alſo ſettilg one Point in E, make the Arch 
HH, then drawing:a Line through the intersection 
of the Arches Gand H, to the Point firſt- 2 
B, 7 > have the rms l. IB. 5 
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E f 
Firſt, ferting one Foot of your Compaſſes in thel 
Point 8 with the other make a Mark upon theLine® 
A B, as at D, and alſo at E, then opening your Com- 


: paſſes wider, or ſhutting chem Cloſer, cither will 0 
** | 2 


Err 
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ſet one Foot in the Point of Interſect ion at D, and 
4 with the other deſcribe the Arch gg, the like do at 
E, for the Arch bh. Laſtly, from the Point aſſigned, * 
through the Point of Interſection of the twoArches, 
© 22, and h h, draw the Perpendicular Line C F. This 
is no more but the firſt Problem reverſed : The ſame 
X you may do by the ſecond Problem, viz. Let fall a 
7 Perpendicular nigh the end of a given Line. 
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XZ How to Divide 4 Line into any Number of Equal Parts. 
quired to divide it 
Point BaLine Per- bas k*%; E MU 8 


om AB s 2 Liane? Dc UAC e 
given, and it is re- T 
into 6 equal parte. 
Make at the- 88 
pendicular to A B, 
as BC: Do the 


at ſame at A, the con- 

trary Way, as you 2 

ſee here; open your 2:2/4/S,£lp 
k 7 4 | 


Compaſſes to any 
convenient Wide- 
neſs, and upon the 
Lines B C, and 
AD, mark out ſive 
Equal Parts ; for 
it muſt be always 
one leſs than the 
the Number you in- 
ine tend to divide the 
m- Line into: Which 
& Parts you may 
ſei number, as you ſee 


here, 
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e Angle given is A, and you are deſired to 
malle one Equal to it. n ibn. 
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Draw the Right Line B C, then going to the An- 
gle A, ſet one Foot of your Compaſſes in the Point 
„and with the other at whit Diſtance you pleaſe, 
7 | „ deſcribe 
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How to make an Angle Equal fa any ot her 


— 
— 
— 
* 2 , 10 
. 4 1 


Ts 

XxX 
4 
Y 


e other 


94 
5 
* 


— 


—F——- 


— —— 


deſcribe the Arch I K, then without altering the ex- 


tent of the Compaſſes, ſet one Foot in B, and draw 


bk 3.4 


* „5 . „0 
- T *. . Hip . 


the like Arch, as fg; after that, meaſure with your 
Comal how far it is from K to I, and the ſame 
Diſtance ſet down upon the Arch from z towards f, 
which will fall at E; after draw. the Line BE D, 
and you have done. r 


pI 2 ' 4 
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How ta make Lines Parallel to each other. 
AB isa Line given, and it is required to make 
a Line parallel unto it. 


—— oe Gn ee 


Set one foot of your Compaſſes at or near the 
end of your given Line as at E, and with the o- 
ther deſcribe the Arch 420; do the ſame near the 
other end of the ſame Line, and through the ut- 
moſt Convex of thoſe two Archesdraw the Parallel 
ENT "ks oo > -- 


+ 


Ty oc .c e — _— 


2 : 
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How to make 'a Line Parallel ts "another line, 1 | 
* oh 4 Point al. MR 
which muſt alſo paſs thraugh ths Point 95 a: 
ſoned. » HL) Sv i { 18 A 

Fu, SIM 1 

Let A B, be the given line, C the point through f. 
which the required Parallel line muſt paſs. 1 
oy | AL: 9 Fa YG a 1 1 
er Wa . „ AI! 

8 IF, _ .. £34 QNMIN 19H: B K 

1 

| 


Set one foot of you Compaſſes in C, and cloſing 
them ſo that they will juſt touch, (and no more) 
the Line A B, deſcribe the Arch 4 4; with the ſame 
extent in any part of the given Line ſet one Foot, and 
deſcribe another Arch as at D: then through the 
aſſigned Point C, and the utmoſt Convex of the laſt 
Arch, draw the required Line C D, which is Paral- 

lel to A B, and paſſeth through the Point C 


e, e Gi Oil. 


How to make a Triangle, three Lines 
being given you. 


7 
Oo 


Let the three lines given be 1, 2, 3, The Queſtion 
is how to make a Triangle of them. 


Take 


Geometrical Problems. T5 


— 


"Take with your Compaſſes the length of either 
of the three in this 1 ü; — 
WExample; let it be that —ä — 

1 0s 1. vi⁊. the long. 2 A $5737 tt 

eſt, and lay it down | 
Jas bereunder from * 
Ato B; then ing Ch 
vith your Compaſ- 

ſes the lengthofthle 
Line a, ſet one Foot . 
in B, and make the 4 
Arch C; alſo taking the leng gh oft of the laſt Li e e z. 
place your Compaſſes at A, and make the Arch D, 
which will interſect the Arch , at the Point E; from 
whichPoint of Interſection draw Lines to AB, which 
ſhall conſtitute the Triangle 4 E B; The Line A B 
being hog to the CHEN 3-00 toNs· — to N * 3. 


11 eee, Ce 


et Eh AB. aries: ¾ ail 5. 


PROB. Ween! nine 

How to male 4 Triangle equal. to a ; Triangle 

given, and every way in the ſame 18184 
Proportion. 


Firſt make an Angle Equal to the Angle at A, as 
you were taught in 


PRO B. v. Then 1 
making the Lines A<L._' * — 
A D and A E equal "IM 
to AB and A C, 1 ; 
draw the Line D E. th — 9 
Or otherwiſe you | RE 
may do it as you were taught in PR OB. vill. 


PROB 


How to ma * ure Re 


it is required to make a 
ſquare Figure, each ſide of 
which ſhall juſt be the 
length of the Line A. 
Firſt lay down thelength 
of your Line A, as A B. 
Secondly, raiſe a Perpen- 
dicular of the ſame length 
at B. Te” | 

Thirdly, take the length 
| —'B «of either of the aforementi- 
oned Lines with your Compaſſes, and ſetting one 
Foot in C deſcribe the Arche e; do the like at A, and 
deſcribe the Arch ff. 
Fourthly, draw Lines from A and C into the 
Point of Interſection, and the Square is finiſhed. 


A 120.4 23 l | | 
How to inake a Parallelogram, or long Square. 


" A—mm————— This much like the 
1 2 former. Admit two 

8 Lines be given you, as 

1, 2, and it is requir- 


„ ed to make 4 Paralle- 
En logram of them: What 
| robe | 


Let A bea Line given, and 


r r a Su rural 


0.4 t ww 


** 


comprica 


a Parallclogramm is, youn may ſee in the Second Chap- 
ter of Definitions. 

Firſt, lay down \ your WT Land, as A B, 2 
the end of which erętt a Perpendicular Line 
in Lengen to your ffförteſt Line, and ſo pros 
8 raught ae keen. wh. 


C5 Fall 94. CTY TY Bi N y* N 


14 * 
a 
Le P R B. 0 Al. net a 


# = 4 
* 1 


Hon 10 male 4 Rhombus, 
A p41 


ou Si an 100 ſappoſe Ac B, no. matter, 
how great or ſmall; but be ſure 
let the two Lines be of equal 
length; then taking with your 
Compaſſes the length of one of 
thoſe two Lines, ſet one Foot in 
A, and deſcribe the Arch  b; al- 
fo ſet one Foot in B, and deſeribe 
the Arch c. Laſtly, draw Lines, 
and it is finiſhed. Two Equila- 
teral Triangles is a Rhombus. 

A Rhomboides differs juſt ſo 
much, and no morefrom a Rhom- 
bus, as a Parallelogram does from 
a true Square; it tis needleſs therefore, 1 prob; 
to ſhew you how to mas, it, 


2 PRO B. 
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Ham to „t, 4 en 1 an 2 number of 
E qual. Parts, not exceeding ten, or other- 
wiſe how to male the Fioures called, Pen- 
tagon, e Heptagon, "Ota- 


gon, Oc. 


Let AB © D be a Circle, i in LY is required to 
be made a Triangle, the greateſt that can | e made 
in that Circle. Tx 


9 


* | TT 


I 1 


— 


Keepin gpoutesw⸗ 
paaſſes at the ſame 
extent they were at 
when you made 
the Circle, ſet one 
Point of them in a- 
ny part of the Cir- 
cle, as at A, and 
with the other 
make a Mark at E 
and f, and draw a 
Line between Eand 
which will be one 
lide of the Triangle. 
1 need not tel you how to make the other two 
Sides, for it is an Equilateral 1 all three 
Sides being of Equal Length. 
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| Tk H AS. M01 Siu e. "SCF ox N 9913 2 _ 
To male « bene, or Five- fic n 
de ars | C Nd IQ: W N 188 
"Draw firſt s an obſeure Cirele, as 41 B 3C - ** 
draw a- Diameterfrom A 
to B; make another Dia- KN 
meterPerpendicular.t the . e 
firſt NED; then taking V 
With your Compalles the 4 WAN: 
Lergth — the Semi- Dia- 2 K 


» 


A mel oe PUN * 17 5 
and the Marks LY : / l 
drawing. a Line between D 5 : 
them, as you did:t0 make D 
Triangle. Next, ſet one Point of your Con 
zn the Inter ſection at 8 and extend the r to C, 
dw the Arch CH: The neareſt diſtance between 
C and H, 2 Line x; IH, is the Side of a Pen- 
tagen, and the, greate that can be made wighin | 
Ny! Circle : Wich with the ſame 80 = 
Compaſſes you may mark out round the Circle, 
and drawing Lines, the Figure wilt be finiſhed. 


To make a Hexagon or See. hate Fig re. 


Draw an obſcure Circle, . - | 4 
as you ſee here, and then 
without altering the extent 
of the Compaſſes, mark out 
the Hexagon required 
round the Circle; for the 
Semidiameter of any Circle 
is the ſide of the greateſt . 
Hexagon that can be made N | 
within the ſame Circle. 


1 


141 


To aan 4 3 or Een i Seven, ; eg Sides 
1911 "1 aid A gs: 2 23 1 g 51112160 IIS Þ } [ t wand 


/ Von muſbegin and 


1 10 4 
— oceans as ifyeu were 0 
{ 


> 


7 
8 


E 


— _ going e 

angle! in a Circle, cill 
vou have drawn the 
| Line EFV; then — 
; With our Compaſſes 


\ 


* 82 


* 


oy % 


W 4. 2 the half of chat Line, 
i vis. from © to E, or 


1 to F, mark 
£33W 999 93297) 7218 | ee me E N is 4 

19% 8 3c 5! 211 27 H 1 one fie of hl. As . 
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Th mike an Ortigas; commonly, called an 8j e 
4. ure. ; g * 
nici 100 Digi 111 ey $00.3 
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Firſt 


8 


eee eee E777 e . 


Firſt make a Cirele. 

Secondly, Divide it into four equal Parts by two 
Diameters, the one 2 to the _ as 
ABand,CD.. 
_ Thirdly, Set one Foot of the Comp aſſes in } and 
nin boy er x E;. alſo with the 1 extent ſet 
one ſood C;- and make the Arch ik then thrqugh 
2 Sede of o Arches draw a Line to 


1 4 —. 5 Line IC or IA, — bien | 
is the hy, D of an Octagon. eee, 


To" 882 0 


Tilt cake a ir- Cty rie N 
cle, anch n Triangle n GP<CIIES 
in it, aß n were Bo . 
wurdet pr 7 
ning of this P 
blem. , 261 Bf”; 
I one thru part 11: 1141 41 - 

the Uirele. as-for: . ce 

Example, that A, 


1, 2, 3, B, into 
three equal Parts. - A 


Laſtly, draw the, > 8 AJ = 


lines A 1, 1, 2,2 B, 4k — 
c. each of theſe 57 \ 
Lines is the ſide of 283 
a Nonagin. —T 1 
þ 7 
C 775 7 

Y Pd 

9? — 
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e — Problems. St. 4 
By SS 


a —̃ — „ „ ELSE 


* 9 male Deengon. hs 
Lou ae 
ther as you did Ad taking 
2 Fentizon : See tlie Pen- 
| / Howdy; whete the di- 
- 1111 | 9 france from the Centre K Ill 

een Wu toſthe Point at H is the 0 
| ſide of a Decagon e or- Ten- p 
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þ 7 * . * 70 
mand Lantana = 


8 - © fide Figure. 2 * Is 
nn 
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will # + + & + - 


0 * 
by * 
P. R OB iv. 


Three Points * given: Hom, to make a 
Circle, ſc Cir cunaference e 50 
then the three given Points, prove ed 


/ the three Points are nor in d freigbe Line. F 
Ui. 198.70 üg 

7 Let A, B, C. be che three Points given gj. firſt 

ſetting one foot of your Compaſſesſin , nen them 

to any convenient widenels, motechan-halthe di- 

\\ / \ # "A IL 12 eq mexN 


010 . 2d > af 


JR 2 1 1 NT 
217 Ni 10 wes... IT 
Dei ess 


2 9 \ 1 
ng, 2 
© 


* | tance 


fans — A 15 B: Hato Arch ha: 
chen without alrering the erkeg 1 one'poins in BY 
e- and erofs the firſt Arch at E A 4 'chrougty thats 


8 25 Meds Fey the Lin 10 LH 
_ fame you muff do ee ven , 

* dra\ 34525 Ane F; ; where the tuo Lin SiRer 
K ſect each other, 48 ag, theres tie Centfe of xhe Cr 
he IN ele required ; theref L ſettinng bie foot of Four Cm 


n- piſſes ing a Or ber ttherof INS Peder 
aven, and deſcrite' ite OB C. Note The 

ent Hef che fame w$; ans 
Ts e 


ANN 921 e<19%9mgrlt 
780 tes 


Ms u 18 A * 


Zaivot 
210 N 


4 . 
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al, + > 
3 03 19M — an?: „„ eine 
nf L Beilqie A 91 1370 i571 ik": nid 


2117 be | 903 29; ob 01. 31; 5 Rom 0"! 


Dotllinu N hee 8 
% fo: NX. on 00 1 j 
EH. wy 17. 190f3 | 1; 7 S112 I 11 — — 90 x 


— — —— 3 Nona ; ; 
TP . pl fi N 1201 4 313k * d 
3b YoWhoge! pd Ogg :4 — 3 


10 N f — K. 10 13! my | ia 
(xl Js ld? N: % of 1105 = 
B 1 * Ts * 7 k 
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\ with the 
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3 D TE 
Fig, Make the Circles whoſe Diameters may 
be i in a ſtreight Line, as A B; Croſs that ie with 
another Perpendicular to 2 at the Centre 0 9 75 
dle Circle, as c A: draw the Lines C fo. ch,. 5 
Set one foot of the 72 in, D, and 8 
other 196 1deſeribing tl e part 'of the Ellep i5 4 
with. ee ſetting one foot in c, deſerib 
the other, part het The two Ends are made ty parts 
of th wo our opal Cn a you ſee ft, g f. 
INS. a, Draw * Circles, whoſe « circum- 
ferences may only 125 each . Then taki ing 
the diſtance between their en tor either of their 
Diameters, ſet nb bord ur 00 paſſes in either 
of theib. Centrei, at) that Marllell u, and with: the 
Fe” Arch at 4, alſo-4 re moving 
ur Comppilletq the Centre of the-otherN ircle, 
crols the ſaid Arch at 4£ and 5 "hcl Croſſes > be 
the 9 4 two 


Which Bred 110 | 
centre of che Circle I, and exte r to C, 
deſcribing the Arch of the Ellipſis C EF: The ſame 


you muſt doat 2, to deſcribe the pal B H,an Akben d a 


15 Foar Ellipſis finiſhed. ; 
his needs no Deſcription, i it beiog ſolike 


*. two former Figures, and exper than either of 


them. 
Here Note, that you may make the Oyals I and 3 


of any determined length; for in the len thr of the 


cles; and in the laſt but three: 1 


firſt, there is four Semi-damitery 2 = mall Sou 
therefore an 


was given you, of which length' an Oval . re. 
quired, you muſt take in with your nr the 


* 


2 
fourth part of the ling, to make the Oval Fig. 1. and 


h 
geen you acdc bee 


Ar JEL gf Lan 
5 fourth part t m de bent 


Eg. 4. This Bllipls is t Hande having 

and Breadth both given. AB the — 
Ic D the breadth of f a requſted Oval. Firſt lay down 
Fr the line A Bequal to to the given length, and 2 it 
8 in the middle e Perpenclicuſar & al to 
che given breadth, Secagdly, Take the 
ka Line A B . EE Compaſſes, viz. A E, gt BE; 

© Y (et one ſcœt and make two marks upon the 
ag line A B, vig. F and g; allo with the fame extent 
b ſet one foot i in D, an croſs the former marks at f 
Land g. Thirdly, At the Points f and g, fix two Pins; 
aj if it be  Garden-plat, or the like, two ”_—_ 

Sticks. Then putting a line about them, make fa 

the two ends at ſuch an exact length, that ſtretch- 
ing by the two Pins, the bent of the line may exact- 
O y touch A or B, or Cor P, or 5, as in this Dia- 
me Igram it does at Y; ſo moving the line Ball round, 
en it will — an aal Oval. 
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Hy 615 given Line FEY py ual 


WM : 70 11191 117 
Peri wich wake in ſuch. Proportion to 
ry W Lines. . xt 
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Let A B be the 


1 in ſuch 
Proportion as the line C is to the line 0. 


Firſt from A dra w.a line at pleaſure, as A Æʒ then 
taking with your Commpaſſes the line C, ſet it off 
from A towards E, Which will: fall at Eu, Al take 
the hne D, and ſet off. from F to R oem oD io 
Secondly, Draw the Line E Bl; and from F make 
a line Parallel to eb, as EG which-ftiall nuerſect 
the given line A B in the proportional Point requi- 
re ug. at G; making A G and G B in like pro- 
portion to each other, as C C and D D. 22 * 


Example by Arithmetik. 

3} The line C C, is 60 Feet, Pearches, orany —— 
elſe; the line D D is 30; the line I B is 50; whic 

10 is required to be divided in Tyeh' proportion as 60to 
but 40. Firſt add the two lines C and D together, and 
i ol they make roo: Then ſay, If roo the wliole give 60 
10% for its greateſt part, what ſhall 50, the whole line 


oh A B, give for its greateſt proportional part? Mul- 
210 tiply your 50, it makes 308; whichAdivided/by 


= 005% pro uces 30 for the longeſt part; whitcly fo 
co taken from 50, leaves 20 for the'ſhofteſtvpares us 


therefore 60 is to 4, ſo 18 30 to ad. 10 dne 


hee g is P'R O B. xXvii. 9191 nA 
MS e TELL) 01 NV. CL 0907 „ost 03 8102 1 1 
bo Bree Lines being given, #0: find af h in 
27 # Proportion to them. H , nt eo 0 
Hen ei SW UOY: Y; {it HELL | 
Let AB C be the three Lines Ae: vt 

given, and it is required to find B-——18 

a fourth Line which may be in C———-21 

ſuch proportion to C, as Bis to A; 


= 4:6 Dy « which 


i 1 


| 1 
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A tun asgam alt ai 


en 2 


which nd more bur penſormi IC Three 
in Lines. As if:weifhovld ſay, il Aly give 548; 


what ſhall C: give? 


8 co perform 
the farms Gzometrically; thus: E Bigge 
—Firſt make an An 5 AC. Then tak ec ke with 
your Compaſſes the dart ne, A and ſet it from A 
to 1. Alto chhe tlie ſreond line B, and ſet e 
A tod draw the line 1% 8. Then be 


10031 1104 [e557 og 5047 uy A A n vin 211 
. | - 
ai C9 bas D R Ye D 90 
f - tad 1 Js T 7! uy 
T% $3 
bar 3 if 07 


0d e 1 . 
0100 280013107197; 07 oF! Th Sbivih sd 03-4 
ne 101110905 (! ban O evail hne 
00 2vig Rodw o e N | 
Ji _—_ 71 _ Sec 181 wy 1£0 1491 11 1 500 
1 1189 18n011109071'7 2100198 23; 

third:liosC:wab y Compalles, 12 fer. i from 
A to 1 From 91 aw 2 li ray parallel to 1 ile 
bk de f, 80. . en from A to 27, is the 
length of your Pag ine required. ira 


And here for ee 50 ſhall leave theſe Problems, 
till. I come to Thew you how to divide any piece of 
'Land*ahd*ts lay out any piece of a given quantity 
of Acres into any Form ar. Figure required : And 
in the mean time 1 1 Aa you what 15 neceſſa- 
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' 4 7 da v1 
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Yards : Firſt reduce 


Ca. Y 8 10 . 


ne il An 10910 1 eil 2005 


— 4 © H AP P. Iv. ei 109218; 
(3. 101 575 


in i va 


Ihe 4 18 .C 28 flit i 32 
27; LOL ee 10 980 e Mages. FHP? 7 It 8. 
Mues 16 on ng ol 55 
ND Gritaf Long Meaſures; which s,ejther 
"Inithes,; Feet, | Yards, Perches, Chains, Cc. 
te that twelve Inches make ape Foot, three Feet 
one Tard, five Yards and an half one Ag Perch, 
four Perches one Chain of Gunter 5, eighty ains 
one Mile. But if you would one fort of Mea- 
ſure into another, you — work by Maltiplication 
or Diviſan. As for Example, Suppoſe you would . 
know-how many Inches are contained in twenty 
the Lards into Feet, by molt: 
plying them hy 3; becauſe 3 Feer make one Yard, 
the ProduQ 24. which multiplyed by 12, 5 
number of Inches in one Foot, gives 3a, and 
many Inches are contained in a0 Yards length, 
Ou the conttary, if you would have kgown hay 
many Tards there are in 720 Inches, y e 
divide 720 by 12, the Quotient is bo F oy a- 
gain divided by 3, the Quotient is 20 Tack. The 
like you muſt do with any other Meaſure, as hoy 
ches, Chains; c&c. of which more by and <2 4, 


Link | Foot | Yard ſperch hain | Mile- 


5 . "36 | 198 725 3s 57560 
e. I Links b WIEN METS _25 800 
ib Feet | 3 | 16.5] 66 | 
97 ,  Yards| 5.5 | 22 1760 
an, eren 4_ 4 | 320 | 
[0310207 I Chain 80 
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_—_— RATE * 
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| S — 8 8 of Mm my 


See this Table of Long-Meaſure annexed, the uſe 
whereof is ver̃y taſie: I you wogld"know how ma- 
Nm ny Feet in Lengh, go to make one Chain; look 
I; for Chain at Top, and at the. Left-hand for Feet, 
mg againſt which, in o the ebnen Nagl of Meeting, is 

ol fo many Feet are contamed i in one Chain. 

But becauſe Mr. Gunters Chain is mot in uſe a- 
-mong Surveyors for meaſuring of Lines, I ſhall gh a 
5 e on that aper, it being the beſt” in 
r 21% Hoch as | no 
This Chain contains in Length 4 pole, or 66 Feet, 
and divided into 100 Links, each "Link isthetefore 
in length 555 Ses Inches: If you would turn any, num- 
ber ot Cliains: into Feet; you muſt multiply them 

by 5 „45 100 Chains multiplied by 66, makes 6600 

Feet; bur: if you have Links to your Chains to be 

dur ed into Feęt and parts of Feet you muſt ſet 

down the Chains and Links, as if they were one 

nne Number, and after having multiplied that 

2 nber by 66, cut off from the Product the two 

Fibre to Right-hand, which will be the 

| 155 h Parts of a Foot, and thoſe on the Left- 
e required. WI 205 rere „ib 
ee Inne 2 10 . 5 . Ts 7% 8 


. es 10D EXAMPLE: To, * any; þ 

Let it be required to know, how many Feet there 
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are contained in one Squre aint... 
The common Meſure for Landis the Ate which 
by Statute is appointed to contain 166 Gale Per- 
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ſo it contains juſt 160 are Perckes; 281 aral- 
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ors/ LIhall only inſtance in that, and ſhe you hon 
to turn any number of Chains and Links into Acres, 
Roods and Perches: Note, that a, Road ische 
fourth part of an Acre. 
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And thus well weigh- 
ing that 10 Chains make 
an Acre, if any number 
of Chains be given you 
to tutn into Acres, you 
00. muſt divide them by 10, 
oo and the Quotient wall be 
33 333 the number of Acres con- 
tained in ſo many Chains. 
But this Diviſion is ab- 
66 656 breviated by only cutting 
42 285 off the laſt Figure, as it 
190590 Chains were given 
1 11 111 to turn into Acres, by 
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Links be given you together to turn into Acres, 
Roods and Perches, firſt from the given Summ cut 
off three Figures, which is two Figures for the Links 
and one for the Chains, what's left ſhall be Acres. 


And to know how many Roods and Perches are 


contained in the Figures cut off, multiply them 
4, from the Product, 


cutting off the three laſt Fi- 
gures,/you will have the Roods: And then to know 
thePerches, multiply the Figures cut off from the 


Roods, by 30, from which Product r 


three Figures, you have the Perches, and 


cutoff are thouſandth parts of a Perch. 
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-"On the contrary, if to any number of Acres gi iven, 
you add a Cypher, they will be turned into Chains, 
thus 99 Acres areggo Chains, 100 Acres 1000 Chains, 
ce. the ſame as if you had multiplied the Acres by 
10. And. if you would turn Square Chains igto 
uare Links, and four Cyphers to the end of os 
C ſo will 990 Chains be N Links, 1000 
Chains be 10000000 Links, all one as if on tak 
multiplied 990 by 10000, the ne of Square 
Links contained in one Chain. 

And now, whereas in caſting up the content of a 
piece of Land meaſured by Mr. Ounter's Chain, (viz. 
multiplying Chains and Links by Chains and Links) 
the. 7 will be Square Links; you muſt theres 
fore from that Produd cut off five Fi ures rofind che 
Acres; which is the ſame as if you divided the Pro- 
duct by 100000 (the number of Square Links con- 
tained in one Acre) then multiply the five Figures 
cutoff by 4 and from that Product cutting off five 
* * * ba ve the Roods. Laſtly mu 15 by 
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are Perches. 
EXAMPLE 
Admit a Parallelogram, or Long Square to be one 
way 5 Chains, 55 Links; and the other way 4 
Chains, 35 Links: I demand the content in Acres, 
Roods and Perches? 


> 1 Multiplicand 555 

Mult iplicator 435 

qa 3 of 9 2 5 2 

py 00 Lei es 

7665 

1 * 2220 
Anſwer 2.4 Acres Acres 241425 
29 >> NI. 

| '* 4 al 
I Rood | . 
ge mum yas wil gay Reeds less | 
15 d „e Pro” WI {Any 1 hay 4 £31846. SP | 
a Ker eo. Pare | 5 
4 | 227 2A Ad. ae Tce 3 26.2 8000 [. 


aftly, dBechits Baie len _ hither! to cait- up 
0 on itent of Land in Perches, I wil here briefly ll | 
ſhew youhow it is done; which is, only by dividin | 
by 160 (the number of Square Perches contained i 
one Acre) the number of! erches SF ge yy, | 
1 16 3092105 vi- 870: 4 M P L EI, th, T 
- Admit a Parallelogram to be in Keſprd's 55 Peres 8 
and in breadth 45 Perches; theſe two multiplied 0 
together, make 2475 Perches; which to turn inte IN f-: 
Acres, divide by 160, the Quotient is 15 Aeres, and | 
75 Perches remaining; which to turn into Roods, 
divide by. 40, the Quotient is 1 Rood,and'35 Perches 8 
remaining. So much is the content 'of ſuch 4 piece 
of Land, Viz, 15 3 1 Rood, ale 35 Perches:" Ml |'s 
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CHAP. V. 
Of Inſtruments and their Uſes. - 


And firſl of the Chain | 


Here are ſeveral ſorts of Chains, as Mr. Rath- 
borne's of two Perch long: Others, of one 

Ferch long: ſome have had them 100 Feet in length. 
But that which is moſt iu uſe among Surveyors (as 
being_inded the beſt) is Mr, Gunter's, which: is 4 
Pole 1 buch „containing 100 Links, each Link bei 
GY ches: The Deſcription of which Chain, an 
Ao th dane it into any other Meaſure, you have 
at large if the foregoing Chapter of Meaſures, * In 
this be! ſhall only give you ſome few, Directions 

for the uſe of it in meaſuring Lines. 

Take care that they which catry the Chain, 
deviate not from # ſtreight Line ; which you may 


do by panda at your Inftrument,agd looking thro" 


the Sights: If you ſee them between you and the, 


Mark obſerved, they are in a ſtreight Line other-' 


wiſe not. But without all this trouble, they may 
carry the Chain true enou h, if he that follows.the 
Chain always cauſe him that goeth before to be in 
a direct line between himſelf, and the plate they are 

ing to, ſo as that the Foreman ma always cover the 
Nia from him that goes behind. If they ſwerve 
from — Rn, they will make it longer than yy 
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it is; a ſtreight Line being the neareſt diſtance that 
can be between any two place. 
Beſure that they which carry the Chain, miſtake 
not a Chain either over or under in their account, for 
if they ſhould, the Error would be very conſiderable; 
as ſuppoſe * was to meaſure a Field that you knew 
to be exactly Square; and therefore need meaſure but 
one Side of it; if the Chain · carriers ſhould miſtake 
but one Chain, and tell you the Side was but 9 Chains 
When it was really 10, you would make of the Field 
but 8 Acres and 16 Perches, when it ſhould be 10 
Acres juſt. And if in ſo ſmall a Line ſuch agreat Er- 
ror may ariſe, what may be in a greater, you: may - 
eaſily imagine. But the uſual way to prevent ſuc 
Miſtakes is, to be provided with xo ſmall Sticks ſharp 
at ohe End, to ſtick into the Ground; and let him 
that goes before take all into his Hand at ſetting out, 
and at the end of evety Chain ſtick down one, which 
let him that follows take up; when the z0Sticks are 
done, beſure they have gone 10 Chains ; then if the 
Line be longer, let them change the Sticks, and pro- 
ceed as before, keeping in Memory how often they 
change; They may either change at the end of 10 
Chains, then the hindmoſt Man muſt give the fore- 
moſt all his Sticks; or which is better, at the end 
of 11 Chains, and then the laſt Man muſt Fade 
firſt bur 9 Sticks, keeping one to himſelf. At every 
Change count the Sticlts, for fear leſt you la be dropt 
one, Which ſometimes happens. 
It you find the Chain too long for your uſe, as for 
ſome Lands it is, eſpecially in America, you may then 
take the half of the Chain, and meaſure as before, 
remembring ſtill when you put down the Lines in 
your Eield- Book, that you ſet down but the half oo Ce, 
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the Chains and the odd Lines, as if a line meaſured 
by the little Chain be 11 Chaihs 2h Links, you muſt L 
ſet down 5 Chains 1 Links, and then in plbttingi t 
and Exh up it - be the dame as if 4. =_ 7 
meaſured by the Whole Chain. | 
At the end of every 10 Dial, you e 
Hog: it cpnvenient, have a Ring; Gon of Braf 
: for your” ore: ready! ke an thie odd | 
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with Stop between the Chains and Links, as 151 
Chains 15 5 inte 15 or wirbeut, as Wen, 151 i 
wil be all one in the caſting ow e 


Ai 


of Ce: 177 ring of an 4h 2 
ane Field. e 


9310 29 = 


Thee re bote t d tal things (towar ny the 
405 1 of of Niece of Tai 5 be 90 done in the 


Field; on is Ty eh 8 he Lines (which I 
have bas erer to do by the Chain) and 
852 0 ech 1 Tantir 9570 n Angle inclüded 

by theſe hes: 185 Itich ther a. e almoſt as many 
Intent as ile Sutvs Such among ehe 
reſt as ha ve. got the Ebeateſt in the World; 
Are, fe 715 Tablet mall It 3 tlie Semi- 
circle for Champaigh' kunde Tir Eifer | 
the Theodpite, cc." * defcrlbe theſe to 500, wheit 
| Parts, how to put gt Win te getter! take rhemaſhn- 
der, Ce, is s like e dhe Art of Feneinp7by 
Book, on e Hours üſe of them, or bur looking on them 


in the Thitrament-makkrs Shop, v ill better deſefibe 
them to you than che reading one hundred Sheets of 
* 


= = 7, 1 „ * 
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.Of Inſtruments and their Uſe. b L. 
Paper concerning; them. Ter It ſuffice tharthe only 
uſe of them all is no more (or-chjefly; at moſt) bug 
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10 To take the Quantity of an Angle. 
Ou 
oy As ſuppoſe A B and AC are two Hedges 
ddl Fences of a Field, the Chain ſerves to 
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OOO e enk e en nnn 
nd length of the Sides A B or A C, and theſe Inſtru. 
ed ments we are ſpeaking of are to take the Angle A. 
ny And finſt by the ii et bien een ee 


x # ® 1 F 


AJ TEE IO. bus d 5 T0 21 
Id, e 1 12.5; Plain Table. Dees 42 off * ö 
Diane 91. 1,4 DO f — 218 * * Ii: 5. ge ot; 
br, Place the Table (already fitted: for: the Whrk, 
eir with a Sheet of Paper upon it) as nigh to the Angle 
n- Aas you can, the North End of the Needle hangin 
by directly over the Flower de Luce; then make a Mar 
m upon the Sheet of Paper at any convenient place for 
be the Angle A, and lay the Edge of the Index:to;the 
of © Mark, turning it about, till through the Sights you 
er 7 | | | eſpy 


FRY N 9 


2 

155 B, then draw the Lĩne AB by the Edge of the 
4 . Do the ſame for the Line A C, keeping 
the Index ſtill = the firſt Mark, then will.you 


have upon your Table an Angle equal to the Anglo 
w tate the Quantity of the ſame Angle by the = 
We Te 1 eve CE Cats 


Place your Semi- circle in the Angle A, as near the 
very Angle as poſfibly you can, and cauſe Marks to 
be ſet up near B and. C, ſo far off the Hedges, as 
your Inſtrument at A ſtands ; then turn the Inſtru- 
ment about *till through the tixed Sights you ſee the 
Mark at B, there ſcrew it faſt ; next turn the move- 
able Index, till through the Sights thereof you ſee 
the mark at C, then ſce what. Degrees upon the 
Limb are cut by the Index ; which let be 45, fo 

much is the Angle BAC. 
by 


Flow to take the ſame Angle by the C ircumferentor. | 
1113) 1 2 rf ho 2 * Ly | 4. Aa 14706 b 
Place your Inſtrument, as before, at A, with the 
Flower de Lace towards you, direct your Sights to 
the mark at B, and fee what Degrees are then cut 


by the South end of the Needle, which let be 55 


do the ſame to the mark at C, and let the South end 
of the Needle there cut 100, ſubſſract the leſſer out 
of the greater, the remainder is 45, the Angle re- 
ultedd. If the remainder had been more than 180 
es, yon muſt then have ſubſtracted it out of 
rg laft remainder would have been the Angle 
del. al JH eee A gn1k Sit! 
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he This left mrs depends — 2 upon the 
ug Needle for taking of Angles; which often ———_ er- 
ou roneous; the Needle yearly of itſelf varying from - 
ls che true North,if there be no Iron Mines in the Earth, 
or other Accidents to dra it aſide, which in Moun- 
tainous Lands are often found: It is therefore the 
beſt way for the Surveyor, where he poſſibly can, to 
takes his Angles without the help of the Needle, as 
is before ſhewed by the Semi-circle : But in all Lands 
16 Nit cannot be done, but We muſt ſometimes make uſe 
to of the Needle, without enceeding great trouble, as 
as ¶ in the thick Woods of Jamaica, Carolina, &c. It is 
u- good therefore to have ſuch an Inſtrument, with 
e which an Angle in the Field may be taken either 
with or without the Needle, as is the Semi-grele, 
e than which I know no better Inſtrument for the 
e Surveyors uſe yet made publick ; therefore as I have 
o I before ſhewed you, How by the Semi- cirele to take 
an Angle without the help of the Needle; I ſhall 
here didect 8 1 in 


How with the Kn eircl to take the Quantity 
o an Angle i in the Field by the Needle. 


{141 "44 443? Gre * 

enn the eee e North End 1 
Needle hanging directly over the Flower de Late in 
the Chard; turn the Index about, - till.chrough the 
Sights you eſpy the mark at B; and note-what He- 
grees the Index cuts, which let be 40; move 
the Index to the mark at C, and note tha Degrees 
cut, viz, 8 5. Subſtraft the Leſs from i . 


remains 45 Ws of the Angle. 
10 o. 
5 | 


- 0 7nm& 1 A wwe 7 © ® 


y_ W — ep ——— 0 


— of L ad thei 2 va 


als 
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5 
1 Torn han whole Inſtrument eil throughthe fixed 
Sights you eſpy the mark at By then ſee hat De- 
grees upon the Chard are cut by the Needle; which 
r Example are 315, turn alſo the Infirument till 
through the ſame Sights you eſpy C, and note the 
Degrees upon the Chard then cut by the Needle, 
which let be 270 ſubſtract:theLeſs from — 
(as before in working by theCircumferentorJremains 
45 for the Angle. Mark, if you turn the Homer de 
Luce towards the Marks, you. muſt leck at the 
North-End of the Needle fur your Degrees. 
© Beſides the Diviſion of the Chard of theSemicircle 
into 360 Equal Parts or Degrees: It is alſo divided 
into four Quadrants, each containing. 9o Degrees, be- 
fie be g at the North and South Points, and ꝓroceed. 
ng both Ways till they end in go Degrees at theEaſt 
and Weſt Points; which Points are marked contrary, 
viz, Eaſt with a W. and Welt with an E, becauſe 
when you turn your Inſtrument to che Eaſtward, the 
end ot the N cedlle le will hang u ao the Welt Side, cc. 
If by this way of diviſion of the Chard yo you 
would take the aforeſaid Angle, direct the Inſtru- 
ment ſoethe Homer de Luce from you) till through 
* — Sights you eſpy thei mark at zi then, 1ce 
recb are cut by the North Kadiof the 
Needle, which let be N B44 31 next direct (the In. 
ſtrüment to Cr and the North-· end of the * wall 
cut NE $9; ſubſttact the one from the other; and 
there wilttemmain 45 for the Angle. 
But if at the firſt light rhe Needle had, hung over 


N E 55, and at the ſecogd SE 80, then take 55 
from 


x 


58101 45 2 A 
A : 


ded together, and they would have made 455 the 


Angle as before. — 5 
Mark, If you had turned the South part of your 
hen you mſt have had 
reſpect to the South- end of your Needle. 


in ſuch proportion às they are in the Fiel. 
This way of dividing the Chard into ſour 90 
in my Opinion, for any Work the beſt ; but there is 
a greater uſe yet to be made of it; which ſhalldtere- 
after be ſhewed in its proper place. ee. 
Ang oh 40h 20,00 tic: 
| of the Freld- Book. £ 4 ot TT 
You muſt always have in readineſs in the Field, a 
little Book, in which fairly to inſert your Anglesand 
Lines; which Book you may divide by Lines into 
Columns, as you ſhall think convenient in your Pra 
ctiſe; leaving always a large Column to the Right> 
hand, to put down what remarkable things yow meer 
with in your way, as n Mills, Tes, or 
won nid: nn g00c; AM e nomen 
1 ; a av 


- this I leave you chiefly to your own 


Of Inſtruments a and their W 


= like. Thus for Example, F you had — the 
Angle A and found it to contain 45 and 
meafured the Line A B, and found it to be 12Chains, 
55 Links — it down in your 1 Field-Book thus, 


— — — hd et. Af. 


. 


| — — — 
— if at A you bad d only 1 turned your © fixed - Sights 
to B, and the Needle had then cut 315; in the 
place of 45, you. muſt have put down 15. If 08 
Survey by Mr. Norwood”s way, then t 
' four Columns more for E. W. N. and LI 
Tou may alſo make two Columns more: you pleaſe, 
j;eor Off. ſets, to the right and leſt. 


5 1 you may chuſe whether you will have 


any Lines or not, if youcan write ſtreight, and in good 
order, the Figures directly oneunder ae dor! ” 

I - 
lieve there are not two Surveyors in England, that 
118 exaRly the fame Method for their Field: Notes. 

:Maviog o by the Initruments before ſpoken of, mea- 
ſured the Angles and Lines in the Field, the next 
thing to be done, is to lay down the ſame upon Pa- 
per ; for which Uſe the Scale ſerves. There are ſeve- 
ral ſorts of Scales, ſome large, ſome ſmall, according 
as Mien have accafion to . but all do princi- 
pally conſiſt of no more but two forts of Lines; the 
firſbof equal Parts, for the laying down Chains and 
Links; the — of Chords, for lay ing down or 
meaſuring Angles. I cannot better explain the Scale 
to you; than. by ſnawing the Figure of ſuch a one as 
dre commonly fold in * and teaching how to 
uſe it. | Thoſe 
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— 1 
— — 
Tits + 
— +> 4 
2 
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„rr Do 513 * we * —_ — 
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Thoſe Lines that are numbred at top with 11, 
12, 16, &c. are Lines of equal Parts, containing 
11, 12, or 16 Equal parts in an Inch. If now by 
the Line of 11 in an Inch, you would lay down 
10 Chains 50 Links, look down the Line under 11, 
and ſetting one foot of your Compaſſes in 10, cloſe 
the other till it juſt touch 50 Links, or half a Chain, 
in the ſmall Diviſions. Then laying your Ruler upon 


the Taper, by the fide thereof make two ſmall Pricks, 


with the ſame extent of the Com- 

A——-——B - paſſes, and draw the Line A B, 

Which ſhall contain in length 10 

Chains, 50 Links, by the Scale of 11 in an Inch. 

The back-fide of the Scale, is only a Scale of 10 in 

an Inch, but divided by Diagonal Lines, more nice- 
ly than | he other Scales of Equal Parts. 


How to lay down an Angle by N | 
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| | of Chords. 


If it were required to make an Angle that ſhould 
contain 45 Degrees. [IM 
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"Draw a Line at Praiſe,” = A B: "then [ſetting 
one foot of your Compaſſes at the be begliving e of the 
Line of Chords, ſee that the other 
60 Degrees: With that extent {et one foot in A 1 
deſcribe the Aceh C H. Theme from your Line 
of Chotds 43. ſetting one foot in D, 
make a. mar upon the Arch at C, throug h which 
draw & Lin AE So ſhall the An "LAB be 

If by cb Kine of Chords ot would 

Petpendicular Line, ic is no mbre hut to 
e an Abgle that ſhall contain 9 Degr — 


e reaſon why I bid you take 60 fr 6 Line 
of 555 w make your Arch by is, beca bea 


-diamer of a Circle, whoſe cem 


54 


* 4 Regular Pol cb 
0 6, 7, 8, or mg ide, þ ne 
Febrds 


* 


Divide 360, r Fumber K in 
a Circle, by 5 6, or 7, the of Sides you 
would have your Figure to gontain ; the Quotient 
taken from the Line of Chords ſhall be one Side 


rn a Figure. 
EXAMPLE. 


For to make a | Pentagon, or a Figure of foe Sides: 
Divide 360 by 5, the Quotient is 72, one ſule of 4 


en | 
Take 60 from Tide of Chords, and 


your 
&{cribe an obſcure Arch; which done, take 72 from 
F your 


, —— 


— 
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that extent round the Circle, as from. A to B, fron 
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E P, P, G, &c. are the Sides thereof. 
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your Line of Chords, and deſeribe an obſcure Are 
which done, take 72 from your Line of Chord 
and beginning at any part of the Circle, ſet qi 


9 


” + 
” — 
| it ; + 
1 _- a o 


B to C, and ſo round till you come to A agaifl. Tha 
having drawn Lines between thoſe Marks, the Pen 
tagon 15 compleated. The like of any other Poly 
gon, though it contain never ſo many Sides. 
As for Example ina Heptagon : Divide 360 b. 
7, the Quotient will be 51 Deg. 25 Min.) which! 
you take from the Line of Chords, and ſet off rouni 
the Circle, you Will make a Heptagon, as D 


To 


7 40 4 Hub in a c 2 — 
Ine o Chords. 


Licſt take the Whole length of your, „Lite of 
Chords, or the Chord of 20 Degrees 


WY 


with your 


Compaſſes; which diſtance upon the Circle ſet off 


from C.to x. Then take 30 Deg 
of Chords, and ſet that from * to H. Draw the Line 


CH, which i is one fide of the e Trian 


can be made in that Circle. 


Or you may make it by ſettins g off tick the Semi- 
diameter of the Circle, for 60 and 601 is 120, as 


as go and 30, 


How to ans a Line 


19 


rees from the Line 


en that 


me 
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* 0 1 


140 17 


40 en 


148 


Firſt "ow a (Quadrant or d the fourth mah of a 
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Divers ways s of Fields. 
Circle; as A, B, C; divide the Arch thereof, viz. A, 
O into o equal Parts; which you may do by divi- 
ding it firſt into three equalParts, andevery of thoſe 
Diviſions into three Equal Parts more, and every of 
the laſt Diviſions into ten Equal Parts. —_ 

. Secondly, Continue the Semi- diameter BC to 
any convenient length, as to D. Then ſetting one 
foot of your Compaſſes in C, let the other fall on 
go, and deſcribe the Arch go. So likewiſe 80, 80; 
70,170; and the reſt C D, is the Line of Chords, and 
theſe Arches cutting of it into Unequal Parts, con- 
ſtitute the true Diviſions thereof, as you may ſee by 
the Figure: You may if you pleaſe, draw Lines Pa- 
rallel to D C, as I have done hore for the better di- 
ſtinguiſhing every Tenth and Fifth Figure. 
| o Sale wg 
Of the Protractor. 
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The Protractor is an' Inſtrument with which, 
with more caſe and 9 you may lay down 
an Angle than you can by the Line of Chords: Al- 
ſo when you have Surveyed by the Needle, by pla- 
cing the Diameter of the Protractor upon a Meri- 
dian Line made upon your Paper, you readily with 
a Needle upon the Arch of the Protractor, prick off 
the true ſituation of any Line from the Meridian, 
without feratching the Paper, as you muſt do in 
the uſe of the Line of Chords. It is made almoſt 
like, and graduated together like the Braſs Limb 
of a Semi- dircle, performing the ſame upon Paper, 
as your Inſtrument did in the Field: See here the 


Figure of it. 


For 


dS» — comms * 


— — —j 
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For the uſe of the 8 you WO have a 

fine Needle, ſuch as Women ſew withal, pc into 

a ſmall Handle of Wood, Ivory, or the like, which 

Nis co put through the Centre of the Protraftor: to 
ch, any Point aſfigned upon rhe * en Kun 
vn tractor may 1 n ons. TA 


Al- h £09) 27804 6 et | 

la- dy; 5 

ri E b Ne arb 5 the men. 
ith , o | 03 bios 

of Linares rouctbby that 5 to ay d owa 
an o Degrees, Draw the Line 

= take the . and putting a Needle 1 


the Centre Point thereof, — 4 — * 
that the TY of the Frotractor * 
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fl aidw il, 41} oel, _— 1o 2 
the end of the Line at A, move dix ane abou 
till you find the Diameter thereoſ lie upon the Line 


AB; then at 30. Degrees upon the Arch, with 
oor Protracting Needle make a Mark upon th 


CG; * he. L A, whi 
3 jo be 8 N ce B 4 C. 1 an 
* you, Survey gas to Mr. =, wi 
en off it IE be gad to have che Arc 
r trete divided acrordingly, vi into th 


2285 Quadrants, ot᷑ twice o l — 4.913.281 ;. 

 T need ſay no more of a Pr any ingeni. -- 
ous Man may eaſſty nnd the Several: Uſes thereof | 
it being as it were, but only an Epitome of Inſtru- 


ments 
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f 12 5 the the Ph of 4 Fill ab one: 
Station EY 4 Place theredf,. from 
 whrice- yon may ſee al the as ery 
the Senn circ «el 117 Eten! 0 1 3 * 

1 15 5 \ wt ; 01168914 THT ; 5 
X*Dinit ABCDEF, « 0 be ©'Bield, of which 
| ou are to take the Plot : Firſt {et your Se. 
micitcle upon the Staff in any convenient Place 
thereof as at ©, and cauſe Marks to beſet up in 
very Angle: Direct your Inſtrument, the Flower de 
ce from you to any one Angle: As for Example, 


to A, and eſpying the Mark at A through the Red 


111 
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out 
ineſ0Þ\ghts, there ſcrew faſt the Iaſtrument; then urn 
ich 1 35 
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the movable Index about (the Semi- circle remaining 
immovable) 'tilß rough the Sights thereof you e- 
ſpy the Mark at B. See what Degrees on the Braſs 
Limb are cut by the Index, which let be 80, write 
cba dawn. in your Bield+ Bold, ſo whe >the Iadex 
round to every one of the other Ang Angles, ee 
down in your 'p 1d-Book what Degr _ 
ts to; as for Example, Ay ax, yo ae 

185; mark that at D, the End of the Index wi 

off the Braſs Limb,and the other Bad will kochen; 
you muſt therefore look for what Degrees the Index 
cuts im the innermoſt Circle erke Limb ES 6 
at E, 317 Degrees. F | 
Al which you war: note down i in your 'Vidld 
Book thus. 1 "+. IPN bra 


* 1 00100 
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oo. 00.| 8. 70 
080- %o . 00 
107. 00. 1 1 10 
185. , 10, 30% 
260. N. 12 3 00 hn 
[ 315-j60-ſ "8g nt 
Ws: | Sz" | 
Secondly, C uſe the Diſtance between your Inſtru- 
ment and evety angle to be meaſureq, thus from 
© to A will be found to be 8 Chains 50 Linkes from 
©'to B, 10 Chains oo. All which ſex down in order 
in your Field- Book, as you ſee here above; and then 
have you done what is neeeſſary to be done in that 
Field towards meaſuring of it. Your next work is iſ 


to  Protrat er lay it down upon Paper. 
| a | Hor 
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put 3 Line i, Oe A I then take 
from your Scale with your Compaſſes, the firſt Di-- 
e — om Sto A8 Chain 786 Links, 

ad erting one — — ne worry 

Lines: may ent the p oe we re'the In 
ſtrument food, with the other make a Markl Up 
the Lins us at A, ſo hall A be the fir Angle, aud 
* re the Inſtrument flood, 
Secondly, Take a Protractor, and havin dts 
Center hereof” exattly upon ©," and the Diameter 
cor Meridian upon the Line A 4, the . 
iche Frorraſture dying upwards. There held ie pH, 

and with your protracting Pin make a mark 1. 
tte aper againft 80 lg, 10% gv. as you 
them outro che Field Book. Then for thoſe Degrees 
— 180, abet dane ä 
wa r 16 Centre u O, 8 plaeing 
again the Diameter upon 4 A. Mantz dur 2 2 
nermoſt Circle of Diviſions the reſt of 
vatiohsn 85 eo, 315 Then applying a 8851 50 


and every one of the Marks, draw the — — 
— 


2 B, O C, O D, e E, 0 E. 
Thindiy, Takein wit your Compaſſes the 


af the Kine e B, which you find by the 


to be 10 Chains, which ſrom O ſe * . 
like do for © C58 OP, and the 7 * 
2 Draw the Lines A B, c, C D. e. 


"he a rere 
veyed 30e 


ill angloſe. 
e 
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How to foe the, Plot me Field at one 
Station by 2 25 


Place Lou Table with a "Sheet of Paper upon it 
at ©; and makigg a mark upon the Paper that ſhall 
ſigniſie where the Inflrument ſtands, lay your Index 
to — 7 turning it about till you i through 
che Sights the mark at A; there holding it faſt, dra 
the Line A C. Turn the Index to: B, keeping it 
Kill ben N LO mark at O; 3 you ſee! 
through Sights'the mark at B, 1 Line; 
B ©. "_ 05 ame by all the reſt of the Angles and 
having meaſured the diſtance between th duſteu- 
ment and each Angle, ſet it off with your Scale and 
Compaſſes, from & to A, from O to B, C making 
— where, upon the MT ig waa 
Ces a * 7 411 Gin, Hus 
Laſtly, 1 thoſe roarks draw Lines, as A B, 
B CC, Cc. and then have you the true Plot of the 
F FRG protracted to your Hand. This Inftrus: 
ment is ſo plain aggcaſice to be underſto — 
give no more Examples of the Uſe of it. 
eſt Inconveniency that attends it; is, that — 2 ne- 
ver iq little. Rain or Dew falls, the _ roy be 
wet, and the Inſtrument ulctels. anc yiole 5 


Hom to take the Pla of the 88 * 
pi Station bythe: Sumi - circle either with the help 
ef the Needle aud Limb both Joxyther, Ly 9 | 


the help of the Needle only... 


In the beginning of this Cha tere . 4505 
1 to take the Plot of a Fiidt otic hewed you 


the 
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ww we 
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r 3 > BY Sound 


Piers eg 20 2 0 | IRE 7 


the Semi-circle, WE — to A Needle hich 
is the heft way 2: Butthat I may not leave you!ig» 
norant of any thing belonging to your Inſtrument, 
I ſhall, here ſhew how co perfogm'\the. ſame with 
the help of the Needle awo ways. And. firfiOwitht 
the Needle and Limb togerhęr ol ie 
Fix the Inſtrument as- before, in ©, making the 
North- a Lo of the Needle hang directly over the 
Flower" . * Card «Ingenta N 


ing it a North and South Lie ieh 5 5 

Then 
applying the Protractor to that line,mark round the 
Degrees as the =p obſerved, wiz, 25, 105, 132, 
= and having ſet the Diſtances, and drawn the 
outward che d. ogethed like/ what you were 


taught at the eginning e you will 


find the Figure to be the ſamè a there 
Now to perform this by the Needle only, is in a 
manner the ſame as the former: For inſtead of turn- 
ing the Indeꝶ about the Limb, and ſeeing whit De- 
reesare cut thereby, here you muſt turn the whole 
lobten about, and obſerve at every Angle what 
Degrees upon the Card the Needle hangs over; 
which ſet down and Protract as before. But here 
mind, ſome Cards are numbred from the North 
Eaſt-wards 10, 20, 30, Cc. to 360 deg. Some from the 


N rth Weſt wa rd PA Gb ke op 
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11101 


«Om ” Gen 7 


26 T Divers a7. 7 to de Plas 7a all 


turn your Inflrument to the Eaſtward, the Needle 
Will hang over the Wr Diviſion, on the 
contrary, - 

2 for the vie of the Diviſion of the Card i into 


Quadrants, T-ſhalf ſpeak largely of by and 
N. chr 15 r * 22 jour pan,” Fs Oh, A 


if 4 75 


9 a 


=p 


ty IS \ 


Haw: * the FEE to ike the gs of 21 
Field, at one Station, in any Angle thereof, i D 
7 . Pom whence the other "Angles may e ſeen. Ms 
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Dinars ways bow to take the Plats of Fall. 
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North: point of the Card from you, till through the 
Fixed · Sights, ( Vote, that I call them the fixed - Sights 
which are on the Hixed - Diameter) you eſpy the 
mark at G. Then ſcrew faſt the Inſtrument; which 
done, move the Index, till through the Sights thereof 
you ſee the mark at A, and the Degrees on the Limb 
there cut by it, will be 20. Move again the Index to 
the mark at B, where you will find it to cut 40 deg. 
Do the ſame at C, and it cuts 60 deg. © Likewiſe at 
D 77, and at E 100 deg. Note down all theſe An» 
gles in your Field-Book: Next meaſure all the Lines, 
as from F to G 14 Chain, 60 Links,; from F to A 
18 Chain, 20 Links; from F to B 16 Chain, 80 
Links; from F to C 21 Chain, 20 Links; from Fro 
D, 16 Chain, 95 Links; from F to E 8 Chain, 50 
Links; and then will your Field-Book ſtand thus: 


5 2 8 
＋ 8 3 


u 


5 8 T 
G =20=00=14=60' 


A —20=00==18==20 
B =qgo=00=16==80. .._ 
C. =260m00==21=20 . th 
D =77==00=16=95 
E =19a=00="8=50 


To Protract᷑ the former Obſervations. 
Draw.a Line at adventure, as G g, upon any 
convenient place, on which lay the Centre of your 
Protractor, as at E, keeping the Diameter thereof 
tight upon the Line Gg. Theo make marks round 
the Protractor at every Angle, as you find them in 


the Field- Book, via. againſt 20, 40, 60, 77, and 1003 
| Which | 


78 Divers ways bbw to take the Plots of Held 


which done, take away the Protractor, and apply- 
ing the Scale or Ruler to E, and each of the Marks, 
draw the Lines FA, F B, FC, FD, and FE. Thien 


ſetting off upon theſe Lines therrue Diſtances as you 
find them in the Field-Book; as for the firſt Line FG 
14 Chain, 60 Links; for the ſecond F A 18 Chain, 
20 Links, c. make marks where the end of theſe 
Diftances fall, which let be at G, A, B, C, &c. 
"Laſtly, Between theſe Marks, drawing the Lines 
G A, A B, BC, C D, DE, EF, FG, you will have 
compleated the Work. 3 | 
[When you Survey thus without the help of the 
Needle, you muſt remember before you come out 
of the Field to take the Meridian-Line, that you 
may be able to make a Compaſs ſhewing the true 
fituarion of the Land, in reſpect of the four Quarters 
of the Heavens, I mean Eaſt, Weſt, North and 
South; which thus you may do. 
The Inſtrument {till ſtanding at P, turn it about 
till the Needle lies directly over the Flower de Lace 
of the Card; there ſcrew it faſt. Then turn the 
moveable Index, till through the Sights you eſpy 
any one Angle. 1 
As for Example. Let be D: Note then what 
Degrees upon the Limb are cut by the Index, which 
let be 10 deg. Mark this down in your Field-Book, 
and when you have protracted as before directed, 
lay the Centre of your Protractor upon any place 
of the Line F P, as at ©, turning the Protractor a- 
bout till 10 deg. lie directly upon Ne Line FD. Then 
againſt the end of the Diameter of the Protractor, 
make a mark as at N,anddraw the Line Nœ, which 
is a Meridian, or North and South Line, by which 
you may make a Compass. a 
FR | Note, 


_ „ r " 1 „ 45 as BHS + © 


1 as as 


, Divers » 


of Fields. 9 

Vote, that you may as well take the Plot of a Field 
at one Station, ſtanding in any Side thereof, as in an 
Angle: For if you hadſet your Inſtrument in «, the 


Work would be the ſame. I ſhall forbear therefore 
(as much as I may) T aue 


zys to tate th P 


How to take the Plot of a Rille two Gates 
provided from either Station you may ſec 
ever) ny De and meaſuring on 4 the Stat io- 


nary D: ance,” 2 


1e CDEFGH, H.\be cippoted a Field to be 
meaſured at two Stations ; firſt when you come 
into the Hield, make choice of two Places for your 
Stations, bich let 5 as * aſunder as. the "Field 
will convettiently a drgit of ; alſo 22 r that if 
the Stationary Piſtancd,ver . would 
not touch Ang le of the. Field; the ſetting 
the Semi circle at E the firſt Station, "wy it a 
bout, the North Point 2 gu, ti 
the fixed Sights you eſpy the ark at — 
cond Station, hieb admit to he at B, 8 ſcrew 
faſt the. Inſtrument; then turn the movable In- 
dex, to every ſeveral Angle rount{ he whole Field, 
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and ſee whatDerves are cut thereby at eve Angle, 
which note down in your Field-Book as followeth: 


Angles 
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Divers 7 ways bow 2 jake the den ted de TEE 81 x 7 
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1 Meafite the Diſtanee Feten the two 
Stations, hich let be 20 Chains, 2 ſe 23 down 
in the Field- Book. OY ar * 


, ' 1 wb Te $ "IEEE 
ol 1 1 19 £ 


Statlopaty Diſtance 20 Chains, o Tete, 00141 


Thirdly, Placing the Inſtrument at B, th Second 
Station, look backwards through the fixed Si Fe Pe 3 
the firſt Station at A, (I mean by Foe be b 
that the South part of the Intranet be Swale" A 
and having eſpied the Mark at A, make faſt the In- 
ſtrument, and moving the Index as you did at the 
Firſt Station to each Angle, fee what Degrees are 
cut Y the Index, and note them down as followeth; 
and then have you done, unleſs you will take a Me- 
ridian Line before you move the Inſtrument ; which 
you were taught to do alittle before. 


Angles Degrees Minutes 
5 e 
LA — 2 
1383 1 00 The Second Station: 
. F—--215—— 00 -; 
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How to Protract or lay down when Paper- * 
following, Obſervations, 


— 3 
Firſt, og ts Line & croſs yout Paper at pleaſure, 
at the Line 1 K, then ook e from off the Scale the Sta- 
tionary diſtance 20 Chains, and Tec it upon that 
Line, as from A to B, ſo will A Repreſent the Firſt 


* 700 Seconds, 


Seco apply "Protrafor the Cette 
9 T's Nolde an the Diameter lying 


fireight upon the Line B K; mark out round it 
the Angles, as. you find them 4 in Field-Book, and 
— = ou from A, draw Lines of a con 


9 5 Move Four Ptottactor to the Second 

Nan 20 there mark. out Jour Aogles, and 
aW. 
Wt 


bop a at the firſt Station. 

L es where the Lines of the firſt 
ee STE, of the Second interſect each 
other, are the Angles of the FR: As for Example; 
At, "the ficlt Station the e C was 24 es 
30 Minyptes, through thoſe Degrees I drew the, line 
A1. At the ſecond Station C was 84 Degrees: 
Accordingly from the ſecond Station 1 drew. the 
line B; now, I ſay, where theſe two lines cut 
each other, as they do at C, there is one Angle of the 
Field. So likewiſe of D E and be reſt of 15 Angles; 
if therefore between theſe Interſections you draw 
ſtreight Lines, as C D, DE, EF, Cc. you will have 
a true Figure of the Field. 

This may as well be done by taking ewoAggles fo 
FO Stations, and meaſuring the. line between them, 

> as 
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Le EDEFGHIKLM NO. 2 Field, in in 
norone Place there Angles ma 
b Kn; Wehe therefore two Places for e tal. 
ons, as A and B, and ſetting the l in 
gires the Diameter to the ſecond Station B; 
there m aun, | the nag faſt, with" the Indet 
take AV 155 ts; that end of the Field ſs CD 
EFGH IK; ure the Diſtance between: Your 
Inſtrument and each Angle; meaſure alſo the Di. 
ſtance between the two Stations A and B. 
Secondly, Remove your Inſtrument to the ſecond 
Station at B, and having made it faſt ſoas that 
through the Back · Sighes you may ſee tlie Erſt Sta. 
tion A; take the Angles at that end of the Field, as 
NO CKLM an meaſure their: Diſtances" atſo;as 
before ; all whi Hors, yo F a Book 8 


20. T a 92 Second 


ins, 
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Divers w take the Plots. 
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340143 G43. 08 ois 1307 Berl s H 
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To lay this down upon Paper, draw at adventure 
the Line E BAP; then taking in withyhe Compaſ- 
les the diſtance between the Wo Stations, vi, 3 
Giuing.6o Links, ſrir upon the Lingmakiog Marks 
with the Compaſſes as A and B, A being the. Furt 
Station, B the Second, lay the Erotractot to & the 
North- end of the Diameter towards B, and mark 
out the ſeveral Angles obſerved at your firſt Station, 
drawing Lines, and ſetting off the Diſtances as you 
were taught in the beginning of this Chapter, Fig. I. 

Do the ſame at B, the ſecond Station; and when 
you have marked out all the Diſtances, between 
thoſe Marks, draw the Bound - lines. 

I am the briefer in this, becauſe it is the ſame as 
was taught concerning Eg. I. for if you conceive a a 
Line to be drawn from C'to K ; then would there 
be two diſtin& Fields to be meaſured, at one Stati- 
on a-piece. | _—_ 

If a Field be very irregular, you wy after the 
lame manner make three, four or five Stations, if 
you pleaſe ; but I think it better to go round ſuch a 
Field and meaſure the bounding Lines thereof: 
Which by and by I ſhall ſhew you how ta do. 
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Note, 


Plets of Fie els. 


Not ote, in "Is foregoing Figure you might as well 

have had your Stations in two convenient Angles, 

as D and K, and have wrought as you were taught 

1 Fig. 2. the Work would have been the 
> | 


How totale the Pie of a Fidd at one e Station i 
an Angle (6 that from that Angle you may ſee 


all the other An ” by — round about 
the Joid Field. F 
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- ABCDE' sche Field, Py che 45 le appoint- 
_ for the Station 3 place your Semi-eirele in A, and 
9955 "rhe tametet hero till through the fixed 
| you ſee the Mark at B, then ſcrew it faſt, 

a 070 the Ne to C, bſervi What Degree 
as her ut n the Limb; " which let be 68 De- 
| N 1 ©: urn it rite, till da py D, and note 
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down the Degrees there cut, via, 76 Degrees; do 
the like at E, and the Index will cut 224 Degrees: 
This done, meaſure round the Field, noting down 
the length of the Side- lines between They my 
Angle, as from A to B14 Chains oo Links, rom 
to C, 15 Chains o0 Links; from C to D, 7 Chains 
00 Links; from D te;E, 14 Chains 40 Links; and 
from E to A, 14 Chain 05 Lias. IG. eimpcd a1 i 
Then will your Field-Book be as hereunder..ĩ 
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ed | C — 68 oo * l 14 Aamie | 
1 2 — 76. % . — 5 
ee]! EE 124. oo q 5514 Es 7 
I 0o0 protract which, draw the Line A Bat adven- 
ture,and applying the Centre of the Protraftor to A, 
(the Diameter lying upon the Line A B, and the Se- 
micircle of it upwards) prick off the Angles, as a- 
gainſt 68: 76; and 124: make Marks, through 
which Marks draw the Lines A C, A D, A E, long 
enough beſure ; then take in with your Compaſſes, 
from off the Scale, the length of the Line A B, vn. 
14 Chains, and ſetting one foot of the Compaſſes in 
A, with the other croſs the line, as at B; alſo for 
BC take in 15 Chains, ang ſetting one Foot in B, 
with the other croſs the line: A C, which will fall to 
be at C; for the line C D take in 7 Chains, and 
ſetting one Foot in C, croſs the Line A D, vis. at D; 
then for DE, take in 14 Chains 40 Links, and ſet- 
ans! G 4 ting 


vn 


$9 Divers ways how to taka the Plot; of Fields. 
ting one foot of the Compaſſes in D E, with the o- 
ther croſs the Line A E, which will fall at E: Laſt. 
ly for E A take 14 Chains 5 Links with your Com- 
paſſes, and ſetting one Point in E, ſee if the other fall 
exactly upon A, if it does, you have done the Work 
true, if not, you have erred; between the Croſſes 
or Interſections, draw ſtreight Lines, which ſhall 
be the bounds of the Field, vis. MB, BC, CD, 
DE, E A. N Wo | F - 


How 10 take the Plot of the foregoing Field, by 
meaſuring one Line only, and taking Obſerva- 
tions at every Angle. * 


Bein f as you have been juſt before taught, till you 
have taken the Angles, C D E, viv. 68, 76, and 124 
Degrees; then leaving a good Mark at A, which 
may be ſeen all round the Field, go to B, meaſuring 
as you go the Diſtance from A to B, which is all the 
Lines you need to meaſure; and planting your Se- 
micircle at B, direct the South part thereof toward 
A, until through the back fixed Sights you ſee the 
Mark at A, there making it faſt, turn che Index a- 
bout till you eſpy C, and note down the Degrees 
there ſcut, which let be 129 Degrees; move your In: 
ſtrüment to C, and ſtill keeping the South part of 
the Diameter to A, turn the. Index to D, where it 
Will cut 20 Degres; then remove to D, and eſpy- 
ing A through the Back- Sights, turn the Index to 
E, where it will cut 135, Degrees. Note all this in 
os SD 2 960911 19 9 37:50 
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To protract this you muſt . as you werotapghc 
concerning the foregoing Figure, until. you have 
„drawn the Lines AB, AC, AD, AE, and ſet off the 
) Ml Lines AB, 14 Chains ; then laying the Centre of 
- your protractor to B, and the South-end of the Dia- 
meter. (or that marked with 180 Degrees) towards 
A make a Mark againſt 129 Degrees, and through 
that mark from B, draw hy Line BC, till it inter- 
VU ſect the Line A — which it will do at C: Lay alſo 
che Centre of the Protractor upon C, the Diameter 
thereof upon A C, and againft,20 Degrees make a 
Mark, through which from C, draw the line C D, 
FH till it interſe the Line A D, Wich it will do at D; 
& laſtiy place your Protractor at D, the Diameter 
thereof upon the Line DA, and makea mark againſt 
© 15 Degrees, through which mark draw the Line 
D E, until it interſect the Line A E at E, alſo dra w- 
ing the Line E A, you have done. 

This may be done otherwiſe thus, after you have, 
ſtanding at A, taken the ſeveral. Angles, and mea- 
ſured the Diſtance AB, you may only take the quan» 
= If tity of the bounding Angles, without reſpeR to A: 

0 As the Angle at B is 51 Degrees, at C, (an outward 
x > aw; which in your Field-Rook you ſhould di- 
And wh with a Mark >) 138; and ſo of the reſt, 
when you come to Plot, having found the 

place 


Jo Divers meys bow 7 . the. TE 
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| place for B, there make an Angle of 51 Degrees, 
drawing the Line till it inrerſe& AC, GC. 

You may alſo Survey a Field. after this manner, by 
ſetting up a mark in the middle thereof, and mea. 
ſuring from that to any one Angle, alſo in the Obſer. 
vations round the Field, having peſpect to 1 Mark, 
as you had here to the Angle A. It 

t is too tedious to give Examples of all the Varie- 
3 it n rather 1 mage ines; 
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d. 94 


end of the Diameter about, till thraugh rhe fixed 


Sights you ſee the Mark at B, then move round the 
Index, till through the Sights thereof you..eſpy 
G, the Index there cutting upon the Limb 146 De- 
r i 
. 2. Remove to B; and as you go, meaſure the 


Diſtance A B, viz. 23 Chains 4 Links; and 


planting the Inſtrument at B, direct the North end 
of the Diameter to C, and turn the Index round to 
A, it then pointing to 76 Degrees. 
3. Remove to C, meaſuringithe Line as you. 


* 


and ſetting your Inſtrument at C, direct the North- 


end of the fixed Diameter to D, and turn the Index 
till you eſpy B, and the Index then cutting 205 De- 
grees; whuch, becauſe it is an outward Angle, you 
may mark thus > in yont Feld- Boock. ; 


* 


4 Remove to D, and meaſure as you go J 123 


placing the Inſtrument at D, turn the North - en 


of the Diameter to E, and the Index to C, the Quan- 
tity of the Angle will be 84 Degrees. : 


And thus you muſt do at every Angle round the 


Field as at E, you will find the Quantity of that 
Angle to be 142 Degrees; F 137; G 110 But 
thete is no need for your taking the laſt Angle, nor 
yet meaſuring the two laſt Sides, unleſs it be te 
prove the Truth of your Work; which is indeed 
convenient. When you have thus gone round the 
Field, you will find your Field-Book to be as fol- 
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Suppoſe A BCD EFG, to be a Wood, through * ' 
which you cannot ſee to take the Angles, as before 
diretted, but muſt be forced to go round the ſame; +» 
firſt plant the Semi- circle at A, and turn the North- 
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A . 146. oo AB. 23. 40 
B . 76 00 : | BC . 15 20 * 
C. 205 . oo> WD, 57 » 08.4 
D. 84.00 „ I... 30... a0 
E. 142. oo | EF. 18. 8&5 
. „ 
G . 110. oo. „ 6 -. 19.485 


To protract this, draw a dark Line at adventure, 
as AB; upon which Tet off the Diſtance, as you ſee 


in your Field-Book, 23 Chains 40 Links, from A to 


B; then laying the Centre of your Protractor upon 
A, and the Diameter upon the Line A B, the North- 


end, or that of oo Degrees towards B; on the out- 


ſide of the Limb make a Mark againſt 146 Degrees, 
through which Mark from A draw the Line AG, 
ſo have you the firſt Ag and firſt Diſtance. 

2 Place the Centre of the Protractor upon B, and 
turn it about until 76 Degrees lies upon the line AB; 
. there hold it faſt, and againſt the North- end of the 
Diameter make a Mark, through which draw a line, 
and ſet off the Diftance B C 15 Chains 20 Links. 
3. Apply the Centre of the Protractor to C, (the 
Semi-circle thereof outward, becauſe you ſee by the 
© Field-Book it is an outward Angle) and turn it about 
till 205 Degrees, lie upon the Line C B; then againſt 
the -Upper or South-end of the Diameter 'make a 
Mark, through which draw a Line, and ſet off 17 
Chains 90 Links from C to D. 4. Put 


el 


— 775 — — „„ 
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4. Put the Centre of = Frotractor to 55 and 
make 84 Degrees LD lie upon the line CD; then 
making a mark at the end of the Diameter or © deg. 

T — that mark draw. a line, and ſet off 20 
Chains, 60 Links, vis, DE. 
5. Move the Protractor to E, and make 142 dee. 
to lie upon the line E D. Then at the end 2 the 
eotractor, make a mark as before, and ſetting off the 
| diſtance 18 Chains 85 Links, draw the line 5 E, 

6. Lay the Center of the Protractor upon F, and 
making 137 deg. lie upon the line E E; againſt the 
end of the Diameter make a mark, through which 
draw the line F G, which, will interſe& the line 
a G * 1 So have you a true Copy of the Field or 

ou may, if you think fit to prove your 

8 Work, 4,4 3 e fi om F to 14 a at 5 

a our Protra 1 ing 110 deg. thereof to lie 
* — 72 line F G. Then if the end Fine Diameter 
h. ¶ point directly to A, and the diſtance be 90 Chain, 
t- 28 Links, you may be ſure you have one your 
Work true. 
G, Whereas I bid you put the North-end of che In- 

ſtrument and of the Protractor towards B, it was 
id chiefly to ſhew you the variety of Work by one Ins 
ſtrument ; for in the Figure before this, I directed 
you to do it the contrary way; and in this Figue, 
© if you had turned the South- ſide of the Inſtrument 

to G, and with the Index had taken B, and ſo of 
ne reſt,” the Work would have been the ſame, remem-. 
ne bring ſtill to uſe the Protraſtor the ſame way as you 4 


ut did your Inſſrument in the Field. 

t Alſo, if you had been to have Surveyed this Field | 

2 or Wood by the help of the Needle; after you, ha 

{: Waren ok Semi-Lirele at A, and po fired it 
tha 


be | vers way bow to: take the Plots of Field; | 
that the Needle might hang directly over the Flower 
de Luce in the Card, you ſhould have turned the In- 
dex to B, 9 put down in your Field-Book what 
the Braſs Limb had then been cut 

— * which let be 20. Then moving your In- 
ſtrumeat to B, make the Needle hang over the Flow- 
de. Lxre, and turn the Index to C, and note down 
What tlgrees are there cut. So do by all the reft of 
the Angles. And when you come to ProtraQ; you 
muſt draw lines Parallel to one another croſs tlie pa- 
1 not farther diftant aſunder than the breadrh of 
he Parallelogram of your Protractor; whichſhall be 
Mccihan' Lines, marking one of chem at one end N, 
for the North, and at the other 8, for South. This 
done, chuſe any place which you 1 think moſt 
convenient upon one of the Meridian lines for y by 
firſt Angle at A; and laying the Diameter of Fo 
Protra or vpon that Line, againſt 20 dep 
mark; through which 470 # E and . 
off the diftance from A to B. 

n like manner proceed with the Other * 1 
and Lines, at every 00 laying your Ptotrattor 
\. Paralfel-ro' a North and South Line, which you 


Go, ik by the Figures en e either 
allke. 


U 171 if. ' FE; 8 - ob 


When Hou get Surveyed after ths manner, LW 
1t0:know before you go out of the Field whether 
you bave wrought Kung een 


Add the Sum of A 10 ter, 46 1 in the 
Example of rhe e Wood, 15 d they make 


goo. Multiply 180 by a number els Fee 


"Ca %+ HL ut =. A. S F 7A 18 
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the number of Angles; and if che product be — 


to the Sum of the quantity of all the Angles. 
have you wrought true. There were ns Angles 
in that Wood, therefore multiyly 180_by 5, and 
the Product is 900 þ 
If you Surve by taking the oy of eve 
Mp and if all beg inward A F you wy muſt 
as Pre But if one or more nd af 
jo mu n of A 80 de dep. and add the 
emainder only to, the” reſt of the Angles: ;/ 
when you.mulriply 180 by a Sum leß by a than —— 
number of your Angles, you are not to οονt the 
outward, Angles into the n Thus in the pre- 
cedent Example I find one outward Angle, wiz, C 
205; the quantity of which, if it had — 
woe ha ve been but 255 That taken from 180 
ig. there remains 25; W ich ĩaddto the other Angles, 
and they make then! in all 720. Now becauſe C Was 
an Blk Angle, N no notice of it, but ſes 
how many other Angles have, and find 6; a num- 
ber leſs by two tha 6, is 4; by which I multiply 
180, and the product jx AA 720, as before. 


N 


Directions bow 44 meaſure Parallel to a Hedge 


(when you cgnndt. go in the Hedge itſelf) and 
alſo in ae. bow to tale war Ale. 


* 
* 4 — — 3 


It is nai for you hh * a Hedge 
to meaſure, to ga at top of the Hetlge itſel g hut if 
jou go Parallel: thereto, either within · ide or with 


bs and m | ee ofthe e 
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as the Line of your Hedge, your Work will be che 

fame. Thus if A B was a buſhy Hedge, to which 
BAA 


* 1 
Fl 
* — — 


* . ' 3 
— — ww. Oo OY Wy” 6 E he... 
by 2 — 
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You could not conveniently come nigher to plant 
your Inſtrument than o; let him that goes to ſet up 
your markat B, take before he goes the diſtance Ao, 
which he may do readily with a Wand or Rod; and 
at B let him ſet off the ſame diſtance again, as to &, 
where let the mark be placed for your Obſervation; 
and when the Chain bears meaſurethe diſtance 0+, 
beſure they have reſpect to the Hedge AB, fo as that 
they make O- equal to A B, or of the ſame length. 
But to make this more plain, ſuppoſe ABC to be 
a Field; and for the Buſhes, you cannot come nigher 
than © to plant your Inſtrument. Let him that ſets 
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up the Marks, take the diſtance between the Inſtru- 
ment & and the Hedge A B; which diſtance let him 

ſet off again nigh B, and ſet up his Mark n Di like: 
| | Wl 


ev 


— Rs 
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wiſe let him take the diſtanee between © and the 
Hedge A C, and accordingly ſet up his Mark at E. 
Then taking the Angle 4 & E, it will be the'ſame as 
the Angle 5 AC: 80 do for the reſt of the Angles. 
But when the Lines are meaſured, they mult be 
meaſured of the ſame length as the 6urſide Lines, as 
the Line O 4, meaſured from G to F, &c. The. beſt 
way therefore is for them that meafure the Lins to 
go round the Field on the outſide thereof, n 


the Angles be taken within. | 
How to take the Plot fo old a or Wind, 55 
7 erving near every Angle, and meaſuring 


Diſtance [Wa the Marks of Obſerva- 


200 by taking, in * Hye, two 4 {e's 
tothe Hedge. | 


1 £7 & + 


A,B, C, D, "i a Wood or Field, to be thus 
Sk Cauſe Fe 1 to ſet up n in 


mage theredf; not opal Wie diffincs from 
edges, 10 much as the convenience for planting 
H E 
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theilpſtrument, ſo às you;may ſec from one Mark! 9 
aflothgr../Fhea beginning at O l take the quanty 
of that;Arigle, and meafure the,diltance r, 2. By 
before you heginto ge e ine, take the Off 
{et tone Hedge, che diſtance G e; and ig taking 
of it you uſt make ret little Line Oe perpendicula 
60d. 2 J Mhich is eaſy done, When your Inſtrument 
fSapds: with the Fixed Sights towards. Bet turning 
aerobe ledex:1tll it lie;ynon,go dg. whict 
then will direct to + BA hat place of f the. Hedge to 
meaſure to, as e, that little 1e Ge: ſer down in 
ri 18 -Book under & Title Off-fet. So likewiſe 
bed my mẽaſure there the Off. ſetapain 
. 125 Then taling the Angle at 2, meaſurè the 
aud and ghoOf-ſees 28% h. 'The like do by 
allt of the, L 2 and Angles in the Field, — 
man Pee Fr And when you come to a 
hi down upon Paper; firſt, as pL been taught 
_ Protract the Figures 1 3,35 4˙ That done, 
our Off. ſets as you find them in the Field 
50 Te, Oe, and 8 5 perpendicular to the Line 
1, 2; alſo O, © h, perpendicular to the Line 2,3, 
making Ma 5 10 h, and the reſt; through 
which draw Lines that ſhall interſect each or r 1 
the true Angles, and deſcribe the true Bound. L 
of — Field or any 25 
rking after this manner, bre fe two 
= hin Fir „ir the- Wood be ſo thick, that you 
canhot 8⁰ within- ſide thereof, you may after the 
ſame manner as Well perform che Work, =" going 
on theibut - ſide round the WO d-. 
Secondly, if the Lines are ſo long, that you Can- 
not ſee — 1156 te. Angle, cauſe your Aſſiſtant to 
ſer FAR 1 far om 1 28 Jou can conyent 


51 ently 
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ently ſee it, as at N: Meaſure the diſtance O1 N, 
and take the Off- ſet from N to the Hedge. Then 
at N turn the Fixed ſights of the Inſtrument to Of, 
and by that Direction, proceed on the Line till you 
come toan Angle ogy ct 


I 9 Diitzeo tl. 2.35 265 ,00 13} 2d 07 

This way oy : Surveying 1 1s ; much ca done 

_ great Square in t Field; from the 8 des of 
which the Off-ſets are taken. 


Ihave drawn this followitigFigure fo;that at oue 


you may ſee all the variety okthis way of Working,, 
he beſt way indeed is to contrive your Squate 
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ſo, that if poſſible, you may from the Sides thereof 
80 upon a perpendicular. line to any of the Angles. 
But if that cannot be, then Perpendicular- lines to 
the Sides may do as * as you ſee here, 1, 5, 7,6, 

2 | to 


100 Divers ways bow to take the Plots of Fields, | 
to be. To begin therefore, plant your Semi- circle 
in any convenient place of the Field, for taking a 
large Square, as at 1; and laying the moveable In. 
dex upon 90 deg. look through the Sights, and cauſe 
a Mark to be ſet up in that Line, as at 4: Lookin 
alſo through the Fixed-Sights, cauſe another Mark 

to be ſer up, as at 2. Meaſure out from your In. 

1 ſtrument towards either of theſe Marks, any num- 

ber of Chains, as 1, 2, 12 Chains; 1; 4, 12 Chains 

But as you meaſure, remember to take the Off. ſets 
in a Perpendicular-Line to every Angle or Side, if 
there be occaſion, as here at 7, which is 1 Chain, 30 

Links ene Station I take an Off- ſet to aſide of 

the Hegge, and put it down accordingly 5 Chains, 

"40, Links, So at $ I take an Off. ſet to an Angle, vi 

25 6 Chains; which Off. ſet is at the end of 8 

Chains, 30 Links in my firſt Line. Then ſeeing in 
that Line there is no more occaſion of Off. ſets, 
meaſure on to 2, making the Line 1, 2, 12 Chains 1 
Then planting my Inſtrument. at 2, I direQ the 
fixed-Sights to my firſt Station, and laying the In. 
dex upon go deg. I cauſe a Mark to be ſet-up, ſo a 
that I may feet through the Sights; and upon that 
Line, as I meaſure out 12 Chains, I take the Off. 
ſets C, D 10. In like manner you muſt do for the 
other Angle, Lines and Off. ſets. [- 

And when you have thus laid out your Square, 
and taken all your Off-ſets, you will find in your 
Field- Book ſuch Memorandums as theſe, to help you 
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make firſt a 
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| The Angles 4 Riobt- Angles. 1 
The Sides 12 Chains, oo Links each. = 


I went round cum Sole, or the the Hedges being 


on my Left-hand > 2 4 : 

| | CG | L. , | toe * 

In the firſt g x 50 Off. ſet to a Side-Line 5 40 
Line, at 8 30 Off- ſet to an Angle 6 og 
In the ſeconds 3 50 Off. ſet to an Angle 6 oo 
Line at 210 70 Off: ſet to an Angle 5 50 
FP E GC Ki 

in de add oo Off ſet to an Angle 3 30 
5 41 : 1 
Sts 80 L. 

of | 4 Jo et to an Angle 4 40 
1 I 5 6 70 Off. ſet to an Angle 1 50 
a io 80 Off. ſet to a Side 2 20 


Now to lay down upon Paper the foregoing Work, 
Square Figure, whoſe Side may be 12 
Chains, as 1, 2, 3, 4. Then conſidering you went 
with the Sun, take 1, a, forthe firſt Line; and taking 
from your Scale 1 Chain, 50 Links, ſet it upon the 
Line from 1 to 7; at 7 raiſe a Perpendicular, as 7, 6, 
making it according to your Field-Book, 5 Chains, 
40 Links long. Alſo for the ſecond Off- ſet upon the 

H 3 ſame 
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ſame Line, take from your Scale of Equal Parts $ 
Chains, 30 Links, which ſet upon the Line from 
1 to 8, and upon 8 make the Perpendicular-line 8 B, 
6 Chains in length. | 

For the Off-ſets of the ſecond Line, take 3 Chains, 
50 Links from the Scale, and ſet it from 2 to 9; at 


9 make a Perpendicular- line 6 Chains long, vis. 90: 


Alſo for the ſecond Off- ſet of the ſame Line, take 
10 Chains 70 Links, and ſet it from 2 to 10; at 10 
make the Perpendicular 10 D, 5 Chains, 50 Links 
in length, 1 

For the Off. ſets of the third Line, take from your 

Scale 10 Chains, and ſet it from 3 to 11; and at 
11 make the Perpendicular 11 E, 5 Chains, 30 
Links long. 8 p 
For the Off ſets of the fourth Line, take from your 
Scale 4 Chains, 30 Links, and ſer it from 4 to 12; 
and at I2 make the Perpendicular 12 F, 4 Chains, 
40 Links long, Alſo take 6 Chains, 5o Links, and 
ſet it from 4 to 13; and at 13 make the Perpendi- 
cular 13 G, 1 Chain, 50 Links long, 

_ Laſily, take 10 Chains, 80 Links, and ſet it from 
4 to 1, and at I, make the Perpendicular 1, 5, 2 
Chains, 20 Links long. 3 

Then have you no more to do, but through the 
ends of theſe Perpendiculars to draw the Bounding- 
lines, remembring to make Angles where the Field- 
Book mentions Angles; and where it mentions Side- 
lines, there to continue ſuch Side: lines till they meet 
in an Angle. | bite, 

Although I mention a Square, yet you are not 
bound to that Figure; for you may with the ſame 
ſuccefs uſe a Parallelogram, Triangle, or any other 
Figure. Nor are you bound to take the Off. ſets in 


2 Perpen- 
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amr any yr although it be the beſt way; 
or you m 10 take the Angles with the Index, from 
11 part of the Line. 

This way was chiefly intended for ſuch as were 
not provided with Inſtruments; far inſtead; of the 
Arge with a plain Croſs e you may lay 
out 2 Square, che reſt of ** ing done 18 

in. ; 


” —— 
$ : 


How by the belp f the 0 ta 2015 the Pl 


of a mer Wool by got lung round the ſame, and 
e of uſe of that Divi ion of the Card "hat 


10 1 with four 90 2 or Quadrants. 


10 4 BCD E repreſent a Wood ; {et your In- 
ſtrument at A, and turn it about till through the 
Fixed · ſigits you eſpy B, then ſee hat Degrees in 
the Diviſion before ſpoken of,ahe Needle cuts,which 
let he NW 7, meaſure A B 27 Chains, 70 Links; 
then ſetting the Taſtrument at B, direct the Sights 
to C, ahd ſee what then the Needle cuts, which let 
be N. E. 74; meaſvre BC 39 Chains, 50 Links; 
in like manner meaſure every Line, and take every 
Angle, and then your Field- Book will ſtand thus; - 


as followeth befer. 
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7 To lay down which upon Paper, draw Parallel 
Lines 8 Paper, which ſhall repreſent: 
Meridian, or North and South Lines, as the Lines 
NS, NS; then applying the Protractor (which 
ſhould: be graduated accordingly, with twice 9o De- 
grees, beginning at each end of the Diameter, and 
meeting in the middle of the Arch) to any-convem 
ent place of one of the Lines as to A, lay the Meri- 
dian line of the Protractor to the Meridian- line on 
the Paper, and againſt 7 deg. make a Mark, through 
which draw a line, and ſet off thereon the Diſtance 
AB 28 Chains 20 Links. Secondly, apply the Centre 
of the Protractor to B, and (turning the Semi-circle 
thereof the other way, becauſe you' ſee the Courſe 
tends to the Eaſt ward) make the Diameter thereof 
lie parallel to the Meridian lines on the Paper, 
(which you may do by the Figures at the ends of the 
Farallelogram) and againſt 74 Degrees make a 
Mark, and ſet off 39 Chains 50 Links, and draw 
the line BC; the like do by the other Lines and 
Angles, until you come round to the place where 
you began. | LA 
| This is the moſt uſual way of plotting Obſerva- 
tions taken after this manner, and uſed by moſt'Sur-" 
veyors in America, where they lay out very large 
TraQts of Land: But there is another way, though 
more, tedious, yet ſurer; (I think firſt made publick 
by Mr. Norwood) whereby you may know before 
you come out of the Field, whether you have taken 
your Angles, and meaſured the Lines truly or not, 
and is as followeth. _ It | 
When you have Surveyed the Ground as above 
directed, and find your Field-Book to ſtand as before; 
caſt up what Northing, Southing, Eaſting or Weſt- 


ing 
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PI dh. ect In 
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ing every line makes; that is to ſay, How-far at the 
End of every line you have altered your Meridian, 
and what diſtance npon a Meridian- line you have 
made: As for Example, Suppoſe A B was the Side of 
a Field meaſured to be 20 Chains, NS a Meridian- 


* 
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line, the Angle CA BN E 20 deg. The buſineſs is 
to find the length of the line A C, which is called 
the Northing, or the difference of Latitude; alſo the 
length of the line C B, which is called the Eaſting, 
or difference of Longitude, which you may do indit- 
ferently truly by laying them down: thus upon Pa- 
per. But paſſing this and the Gunter's Scale, the 
only way is by the Tables of Sines and Logarithms, 
where the Proportion is this. 

As Radius or Sine of 90 Degrees, viz. the Right 
Angle C is to the Logarithm of the line A B 20 
Fo is the Sine of the Angle C A B 20 Degrees to 
the difference of Longitude C B G Chains 80 Links. 
Secondly, To find the difference of Latitudes, or 

As Radius is to the Logarithm line A B 20 
Chain, ſo is the Sine Complement of the Angle at 
A to the Logarithm of the Line A C18 Chains 80 


7 * £4 1 
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Example 
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„ e of the foregoing Figure. 5 


In the precedent Figure, I fad in my Field Boo 


the firſt Line to run N. W. 7 Degrees 28 Chain, 
20 Links; now to find what Nort ing and "what | 
Weſting is here = I ſay thus, | 
As Radius . | | zen | 
Istothe Logarit m of the Line 28 Chains | | 
$ is the Sine of the * rom the Me- 
i ridian, vi. 38 Jg 
Io the Togari ithm of the Weſtin 
— Chains 43 Links 5 b Fogibes 
8 | Again, p 
As Radius . bo 10, 00000 
it 


5 Is to the Logarithm 28 Chains 20 Links 1,450249 
hee is the Sine Complement of 7 Degrees: 9996751 


9 x 4 7 1 


Tothe Log; of the Northing g27Ch. 99 Lin. s 2 


ht 


And having thus found the Northing; ** Weſt 
of that Line: I put it down in the Field-Book a- 


o gainſt the Line under the proper Titles N. W. in 
„ke manner I find the Latitude and Lon itude of 
or all the reſt, and having ſet them down, ti flu Fal. 
20 Book wil appear thus. n 
at | OE 
80 
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This done, add the Northings together, alſo al 
the Southings, and ſee if they agree; alſo all the 
Eaſtings and Weſtings; and if they agree likewiſe, 
then you may be ſure you have wrought truly, 6 
therwiſe not. Thus in this Example the ſum d 
the Northings is 45 Chains 41 Links; ſo likewiſe 
the ſumm of the  Southings ; alſo the ſumm of the 
 Eaſtings, is 43 Chains 92 Links, fo is the ſumm ol 
the Weſtings: therefore I ſay I have ſurveyed that 
Piece of Land true. 
But becauſe this way of caſting up rhe Northing, 
Southing, Eaſting or Weſting of every Line may 
ſeem tedious and troubleſome to you; 1 have at the li. 
End of this Book, made a Table, wherein by Inſpe a: 
ction only, you may find the Longitude and Lat te 
tude of every line, what quantity of Degrees ſoevet li 
it is ſituated from the Meridian. AA at 
Moreover, Iam alſo obliged to ſhew you another t. 
way of plotting the foregoing piece of Ground acl F 
cording to the Table in the Field-Book of of N o 
E w, as hereunder, 


Draw 


A. r 
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' Draw a line at adventure, as the line N: © A S for 
a Meridian-line ; then nn in Any e of Wr 


| ol 


43 


& % * 
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ir tee tl n 


the line, as at 1 ſet of als Norching of the firſt figs ne, 
pe as from A, to © r, v. 27 Chain 99 Links; then 
ALY taking! with 9 0 Compalles cdeweltng⸗ of the fame 
ever line, viz. 3 Chains 43 Links; ſet. one Foot in & 1, 

and with the our Wake the Arch, 44; next take 
cher the length of your firſt Line, ag you find it in the 
a0 Field-Boak, viz. 28 Chgins 80. Toe: and ſetting 


Ns one Foot of the Compaſſes | in A ich the fs 
| ; crols 


„ . AM. 56600600 2 
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troks the fortier Atch 4 4 with another, viz, Bb, 
And in the Interſection of thoſ Arches, viz. at B, is 
your ſecond Angle. 

Then through B draw another North and South 
line parallel to the firſt, as NBS is parallel tod A $; 
and taking with your Compaſſes the Northing of 

the ſ viz. 10 Chains 89 Links, ſet it up- 
on thè line from Bo G 2, take alſo the Eaſting of 
the ſame line, viz. 37 Chains 97 Sinks, and ſetting 
one Foot of the Compaſſes in © 2, with the other 
ſweep the Arch cc; alſo take with your Compaſſes 
the length of the ſecond line, viz. 39 Chains 50 
Links, jand ſetting one Foot in B, croſs the former 


ith the other to ad; and that Interſection i is 
your third Angle, viz. _ 


ould be-but Tautology in me to go round 
th all the lines; for by theſe two firſt you may 
eaſily conceive how all the reſt are done. But let 
me putt you in Mind when you ſweep the Arches 
for the Eaſtin Weſting, to turn your Compaſ- 
ſes thi right way; and not take Eaſt for Well, ; and 
Weſt for: Eaſt. 

No can I commend to you this way of Plotting, 
the ſq; mel being as true, and far eaſier; yet when 
you plor by the former way, it is very good for you 
8 gur Work b the a bleot difference n 

51 Lan trade efor 10 1 to to Fro Tow 


di find Yo ug, Ei el it 
wh jon Pat 70 d 1 Wa K oa 


hx ple: nclud BC POS Riot fhall in the 
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e Chih on 2 other] n fzument 

= ny the ha aud that ps er A than 
thierto has been ale 
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Firſt therefore I;ſhall ſhew- you how to take — 
quantity of an Angle by the Chain: (which well 
underſiged) there need be no more required: = 
the Buſi neſs of a Surveyor in the Field, is ho mo 
hut to meaſyre dines and take Angles: I mean foe 
bow” the quantity of any Field or piece of Land, as 

W any. Acres it Dagrains, SERIE * e not 


8 


How: by egen only, ww 00 take an og 
e, ol; BOP . 


wo iet 7 m— 
ſure * the Hedge AB. any ſmall di- 
two — : alſo meaſure along the 
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Hedge AC what number of Chihs you pleaſe, no 
matter whether they be equal to the former or not; 
as A p7two Chains; next meaſure the diſtance 2, 3, 
v Chain 68 Links; and then have you done in 
the Field. To plot which, draw the Line A B at 
adventure, and ſet off 2 Chains from A to 2 
then take with your Compaſſes the diſt#nce A 3; 
2 Chains, and ſetting one Foot in A, deſcribe the 
Arch 2, 3; take alſo with qui Compaſſes the di- 
ſtance 2, 3, viz. 1 Chain, 68 Ligks ; and fetting one 
Foot in 2. with the other crol$ the former Arch; 
through which croſs draw the Line A C; which 
with AB will make an Angle equal to the Angle in 
the Field. eee 0W32-£. 28 (201 
But the more eaſie and ſpeedy way is to take but 
one Chain only along the Hedges; as in the. forego- 
ing Figure, I ſet a ſtrong Stick in the very Angle A, 
and putting the Ring at one end of the Chain over it, 
I take the other end in my Hand, and {tfrch out 
the Chain along the firſt Hedge A B, and where it 
ends, as at 56, I ſtick down a Stick, then I ſtretch the 
Chain alſo along the Hedge A C, and at the end 
thereof ſet another Stick as at 4, then looſing my 
Chain from A, I meaſure the diſtance 4,5, which is: 
74 Links, which is all I need note down in my Field- 
Book for that Angle; and now coming to plot that 
Angle, I take firſt from my Scale the diſtance of one 
Chain, and placing one Foot of the Compaſſes in any 
part of the Paper, as at A, I deſcribe the Arch 4, 5; 
then I take from the fame Scale 74 Links, and ſet it 
off upon that Arch, making marks where the ends 
of the Compaſſes fill, as at 4 5. Laſtly, from A, 
through theſe Mazks I draw the Lines A B, and AC, 


a 


hich conſtitute the former Angle: Remember 
10 plot 
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lot your Angles with a very large Scale; and you 

nay ſet off your Lines with a ſmaller. 8515 
I will give you two Examples of this way of meaſu- 

ing, and then leave you to your own practice. Firſt, 


Hon by the Chain ouly to Survey a Field by go⸗ 
| ing round the ſame, 


le 


Ex 


B \ 
Let AB CPE E be the Field; and beginning at 
in the very Angle, _ down a Staff through the 


7 


great 


144 Driver's Pays how to take the. lets of Field 
great Ring at one of the Ends of y our Chain, and 


taking the other End in your Hand, ſtretch out the 
Chain in ſength, and ſee in What part of the Hedge 
A Fiche other End falls: as ſuppoſe at 4, there itt 
up a Stick; and do the like by the Hedge A B, and 
fay, there the Chain ends at () alſo; meaſure the 
neareſt diſtance between 4 and u, which let be! 
Chain 60 Links, this nore down in yourField-Book; 
meaſure next the length of the Hedge A B, which is 
12 Chaigs 50 Links; note this down alſo in your 
Field. N Nextly, coming to B, take that Angle 
in like anner as you did the Angle A, and meaſure 
the diſtànce BC: after this manner you mult take 
ngles, and. meaſure all the Sides round the 


id 


+ 5 Yo" 4 TE * * 7 
. Ln 4 
„ * 
. 
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Angle here on purpoſe to ſhew you how you' muſt 
Survey a Wood, by going round it on the Outſide, 
where you mult take hol of the Angles, as here 
you do D. EE 
Having thus taken all the Angles, and meaſured 
all the Sides ; the next thing to be done, is to lay 
down upon Paper, according to your Field-Book : 
Which you will find to ſtand thus. —_ 


* 


Spioij 
40 Soul 
SJO1 


ww FE 

WE VM © ons 
SLE ES Þ 
5 = F => & F 
© ——_ 

& ..-3-» Go A. 18. 5 
B. 1. 84 BC. 23. 37 
„i. eis |CD. 19. 3d 
E. 
E. 0. 8 EF. 29. oo 
E. 1. 2 [EA. 31 . 59 


Foraſmuch now as it is convenient that the A ngles 
be made by a greater Scale than the lines are laid 
down with: I have therefore in this Figure made 
the Angles by a Scale of one Chain in an Inch, and 
laid down the lines by a Scale of ten Chains in one 
Inch. But to begin to plot, take from your Scale one 
Chain, and with that diſtance, in any convenient place 
of your Paper, as at A, ſweep the Arch 4, a; then 
from the ſame large Scale, take off 1 Chain 60 Links, 
and ſet it upon that Arch, as from a to a; and from A 
draw the lines through « and a, as the lines A B, AF: 

12 Then 
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Then repairing to your ſhorter Scale, take from 
thence the firſt Diſtance, viz. 12 Chains 50 Links, 
and ſet it from A to B, drawing the Line AB. 

Secondly, Repairing to B, take from your large 
Scale 1 Chain, and ſetting one Foot of the Com- 
paſſes in B, with the other make the Arch 6 6; alſo 
from the ſame Scale take your Chord-line, viz. 1 
Chain 84 Links, and ſet it upon the Arch 66, one 
Foot of the Compaſſes ſtanding where the Arch in. 
terſects A B, the other will fall at b; then through 
b draw the line BC; and from your ſmaller Scale 
ſet off the Diſtance B C 23 Chains, 37 Links, which 
will fall at C, where the next Angle muſt be made. 
After this manner proceed on according to your 
Field-Book, till you have done. 

And here mark, that you need neither in the Field, 
nor upon the Paper, take notice of the Angle E, not 
yet meaſure the lines EF and AF, for if you draw 
thoſe two Lines through, they will interſe& each 
other at the true Angle F: However, for the Prof 
of your Work, it is good to meaſure them, and al. 
ſo to take the Angle in the Field. | 

I muſt not let ſlip in this Place the uſual way 
taught by Surveyors, for the meaſuring a Field by 
the Chain only, as true indeed as the former, but 
more tedious, which take as followeth. 


The common way taught by Surveyors for taking 
the Plot of the foregoing Field. 


Becauſe I will not confound your Underſtanding 
with many lines in one Figure, I have here again 
placed the ſame. Firſt, they bid you meaſure ou 
tlie 


. 


———ͤ —— 
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\m © the Field, and note down in your Field-Book every 
ks, Line thereof, as in this Field has been before done. 


| 5 


nl Secondly, They bid you turn all the Field into 
Triangles, as beginning at A, to meaſure the Dia- 
onal A C, A D, A E, and note them down; then 
ing 15 your Field turned into four Triangles, and the 
ail Diagonals are, | 


the 34 AC 


ee a 0 MS Lk. — 
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ar 
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To plot which, they adviſe you firſt to draw a 

Line at adventure, as the line A C, and ſet off yo 
thereon: 33 Chains 70 Links, according to your f 
Field-Bpok for the Diggonals ; then taking with 
your Cpmpaſles the length of the ine A B, vi. 12 
Chains 5o Links, ſet one Foot in A, and with the 1 H 
other deſcribe the Arch 4 a; atfo take the Line BC, 
Viz, 23 Chains 37 Links, and ſettigg one foot in C, 
with the other deſcribe the Arch rc, cutting the Arch 
a 4 inthe Point B, then draw the lines AB, CB, 
which ſhall be the two Bound- lines of the Field. 

Secondly, Take with your Compaſſes the kngth 
| of the Diagonal A D, viz. 25 Chains 70 Links, and 

ſetting one foot of the Compaſſes-in A, Wich the o- 
ther defcribe the Arch, as d d, alſo taking the line 
CD, viz. 19 Chains 30 Links, fer one foot in C, 
and with the other deſcribe the Arch, e e, cutting the 
Arch d d in the point P, to which Interſection draw 
the line C D. . | 5 
Thirdly, Take with your Compaſſes the length 
of the Diagonal A E, vis. 45 Chains 40 Links, and 
ſetting one foot. wi A, with, the other deſcribe an 
Arch, as ff alſo take the line D B, 20 Chains, and 
therewith croſs the former Arch in the Point E, to 
which draw'the line DE. = h 


ATT ͤ; „T—:ET 


A 8 Laſtly 7 


Py 
: 4 
. 


ds, 


. 


up and down, till you eſpy him exactly in a line be- 


"and at the Chains: end, let firm there ftickndown 
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ber in Ay desen en Arch, Ak. Allo ike the 


lines AE, and E E, and ſo will you have a true 
Figure of the Field. | 

I have ſhewed you both ways, that you may take 
your Choice. d row I proceed to my Second 
Example promiſed,  _ % 


* 
*%. 


How to take the Plot of a Field at one Sta- 
tion, near the Middle thereof, by;the Chain 


0 LE „ as 
nnn ve ® 
. — 9 , * 44 4 1 8 
y * . 
# C ? 


Let AB CDE be*the Field, 0 ttal appointed 
place, from whence by the Chain to take the Plot 
thereof. ick a Stake up at through one ring of 
the Chain, àud make your Aſſiſtant rake the other 
end, and ſtretch it out. Then cauſe him ro move 


„ <_. 


tween the Stak 


in a direct line between O and A; which you may 


eafily perckive hy ſtanding at O and lookin q A. 


This done, cauſe lum to move round towards, B:; 


another ſtick exactly im the lie between O and B, 
HNA A. After wards, let hir do the ſame qt a, at 

and at e; and if there were more Angles, let him 
plant a ſtick at the end of the Chain in a right Line 


ee? 14 between 


* Fas. - 


— — — — ernment — — gn 
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between © and every Angle. In the next- place 


meaſure the nigheſt diſtance between ſtick and ſtick, 
as 4b, 1 Chain, 26 Links, 6c 1 Chain 06 Links, 


cd x Chain oo Links, de 1 Chain 20 Links, and | a; 
put them down in your Field-Book accordingly. 1A 
Meaſure alſo the Diſtances between © and every 
Angle, as © A 18 Chains 10 Links, © B 15 Chains || 
oo Links, & c. all which put down, your Field-Book I a 


= 


will appear thus ; 


Subtens 


=” "I PS 


=_ | — ' | _ 8 — 
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How to Plot the former Obſervations. 2B £ 
Take from a large Scale 1 Chain, and ſetting one 


foot of the Compaſſes in any convenient place of the 
Paper, as at ©, make the Circle a bc de. Then takin 
for your firſt Subtendent, or Chord-line, i Chain 26 
Links, ſet it upon the Circle, as from « to b. From 9 
through a and b, draw lines, as @ A, © B, which 
be ſure let be long enough. Then take your ſecond 
Subtendent from the ſame large Scale, vig. 1 Chain 
6 Links, and ſet it upon the Circle fcb to c, ah 
through c draw the line © C. When thus you ha 
ſet off all y ourSubtendents,and drawn lines throu 
their ſeveral Marks, repair to a ſmaller Scale; an 
upon the lines drawn, ſet off you Diagonal 
Centre-lines, as you find them in the Field-Book : 
$0 upon the line G « you muſt ſet off 18 Chains, 
10 Links, making a Mark where it falls, as at A: | 
Upon the line O 15 Chains, oo Links, which falls | 
nd F at B; and fo by all the reſt. Laſtly, draw the lines 
y. AB, BC, CD, &c. and the Work will be finiſhed. 
It would be but running things over again to 
ſhew you how after this manner, to Survey a Field 
at two on three Stations, or in any Angle thereof, c&c. | 
For if you well underſtand this, you cannot be ig- 
norant of the reſt. 4 2 
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Aving 1 time ſuficiently ſhewed you 
haw ue Wavey a Field, and lay down a true 
et 700 upon N come: in the next place 

ch you 2g ko 0 6 FO ots thereof; 
thay Arto fay,.to.find as, | Ae ood 
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o Let A be a eee ſile bean 10 Chains; 
lrultiply 10 Chaigs 00 Links by. 10 — Links, 


Fade from which I cut off theofive. la 

Figtres, and there remains oy 10 Acres for th 
uare A. | 1 
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Again, in the Parallelogram B, let the {ide A+ or 
D be 20 Chains, $0 Links; and the ſide 40 or D 

10 Chains, oo Links: Multiply .« b 20 Chains, 50 

Links, by «c 10 Chains, oo Links, facit 20 50000. 

from which cutting off the laſt Figures, remains 

20 Acres. Then if you multiply the Figures cut 

off, vir. 50000 by 4, facit 200000; from Which 
cutting off five Figures, remains 2 Roods; and if 

ou any thing but oo had been leſt, you muſt have 

ue Imulriplied again by 30; and then cutting off again 

ce Ive Figures, you would have had the odd Perches : 
; We it done hereundet. CF: 

xd I need not have multiplied 


00 by 40 for I know 40 times 10.00 

Nothing is Nothing; but only — — 
so ſnhew you in what order the Acres 201500 00 
_ MFigures will ſtand when you 1 

Z lave odd Perches, as preſently Shape 
ly we ſhall-light on. So much is _—_ apr 


1 | the Content of the long Square 
| MB, vis. 20 Acres, 2 Roods, Perches _oi000 oo 


Of Trad. 


». 


: þ ; 5 1 
The Content of all Triangles are found, by mul- 
Noplying half the Baſe by the whole Perpendicular; 
or the whole Baſe by half the Perpendicular; or o- 
I cherwiſe, by multiplying the whole Baſe and whole 
uns; Perpendicular together, and taking half that Pro- 
ok, duct for the Content. Either of theſe three ways 
dall will do, take which you pleaſe, | 
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EXAMPLE. 


In the Triangle A, the Baſe 46 is 10 Chains 
H 00 Links: the Perpend;. 


cular cb 13 Chains, 50 
Links : the half of which 
is 6 Chains, 85 Links; 
which multiplied by 19 


Ch. oo Lin, facit. 685000; 


from which cutting of 
five Figures, there 1s left 


6 Acres. Then multiply. 


ing the Remainder by 4, 


facit 340000 ; from which 


taking five Figures, - re- 
mains 3 Roods. Again, 
the five Figures; cut of 
multiplied by 40, make 
1600000 ; from which tx 
king five Figures, leave 
16 Perches. See the Ope- 
ration. ; 


6, 85 
10,00 
Acres 6]85000 
4 


Roods 23140000 
# 


im — 
Perches 16 00000 
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So likewiſe in the Triangle B, the Perpendicular 
Ibis 13 Chains, 70 Links, which multiplied by 
ns half the Baſe, will give the ſame Content. | 
di fl Alſo in the Triangle C, if you multiply half tie 
Baſe E a, by the Perpendicular c E, the Product will 
ich be the Content of that Triangle. 
ks. And here Note, that you are not confined to any 
10 Angle, but you may let fall your Perpendicular 
do: from what Angle you pleaſe, taking the Line on 
of ſl which it falls for the Baſe. Thus in the Triangle 
Jef WM A, if from 6 you let fall a. Perpendicular, take 6, d, 
phy. and the half of ac for finding the Content. Alſo in 
be Triange C, you may from E let fall your Per- 
uch pendicular, although it falls without the Triangle; 
re. and the half of EG, and the whole of c 4, ſhall be 
ain. be true Content of the Triangle C; but then you 
of muſt remember to extend the Baſe- line c d. ; 
kl Remember this, all Triangles having the ſameBaſe, 
tz and lying between Parallel- lines, are of the ſame 
ve Content ; ſo the Triangle A BC have the ſame Baſe, 


Jpe- and lie between the lines Ec and G, and are there- 
ſore of the ſame Content. 


To find the Content of a Trapezia. 


Line, as A B; then is the Trapezia reduced into 

two Triangles, viz. ABC and ABD, which you 

may meaſure as before taught,and adding their Pro- 

4 duds together, you will have the true content of the 

ooo Trapez ia. Or a little ſhorter, thus: | 
80 


coll Draw between two oppoſite Angles a ſtreight 


Take 


en | 
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Take che length of the line A B, which let he 37 
Chain oo Links; take alſo the length of the Per. H 


1 


pendicular De, which let be 7 Chains 40 Links; 
alſo C #4 4 Chains 80 Links; add the two Perpendi- 
culars together, and they make 12 Chains 20 Links, 
which multiply by half the common Baſe A B 18 
Chains 50 Links, and the Product is 22 Acres,2Rood, 
21 Perch, as appears by the Operation hereunder. 
Half the common Baſe AB 18, 50 
The Sum of the two Perpendiculars 12,20 


Acres 22157000 

4 
Roods 2128000 
40 


8 7 


Perches 11120000 


— — — 1 


How 


o as Fo 2% 


2 to ep 2 ETC FT Lead 27, | 


4 $4 


Hh 5 fo "fra NY eaten f. an | Aras rin 
| conſt Ning of mou, Sides and Angles, 


Todo this im fr bz drawing Linksfrom 
Angle to Angle, reduce all the Plot/iato.Trapezia's 
and Triangles ; after which —— every Trape- 
Zzia and Triangle ſeverally, and adding their Con- 
tents all Xogether, you will have the true Content 


of the whole - - 


. 


6 3 bn 


4 | i. 
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In the annexed Figure ABCDEFGHI, I 


draw the Line A D, which cuts off the Trapezia K; 


alſo the line AG, which cuts off the Trapezia L: 
And laftly the line G E, which makes the Trape- 
zia M, and the Triangle N, ſo is the whole Plot 
reduced into the three Trapezia's K, L, M, and the 


Triangle N; all which I meaſure as before taught, 


and put them down as hereunder. 


> = = 
:; WM 
The T rapezia K contains | 21 : 2:12 4 
The Trapezia L contains 26 - 3: 18 
The Trapezia, M contains 30: 2: 16 
The Triangle N contains 6 22 2 
The Content of the Plot 85: 2: 30 


Buy which you find the whole Plot to contain 85 
Acres, 2 Rood, 30 Perches, , PA 

If the ſides of the Plot had been given in Perches, 
Yards, Feet, or any other Meaſure, you muſt till 
caſt up the Content after this manner, and then your 
Product will be Perches, Yards, &c. To turn 
which into Acres, Roods and Perches, I have large 
ly treated of in the beginning of this Book. 


How to find the Content of a Circle, or any Por- 
tion thereof. 


To find the Content of the whole Circle, it is 
convenient, that firſt you know the Diameter and 
Circumference thereof; one of which being _— 


the 
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the other is eaſily found; for as 7 is to 22, ſo is the 
Diameter to the Circumference : And as 22 is to 7, 
ſo is the Circumterence to the Diameter. 


In this annexed Figure, the Diameter A B is 2 
Chains, or 2000 Links, which multiplied by 22, and 


the Product divided by 7, gives 6 Chains 28 Links, 
and ſomething more for the Circumference. Now, 
to know the Superficial Content multiply half the 
Circumference by half the Diameter, the Produ 
will be the Content : Half the Circumference is 3 
Chains 14 Links: half the Diameter x Chain oo 
Links ;which multiplied together, the Product is 
3,1400 ſquare Links, or 1 Rood 10 Perch, the Con- 
teat of the Circle. Again, 


By the Diameter only find the Content. 


As 14 isto 11, ſo is the ſquare of the Diameter to 


the Content. The ſquare of the Diamer is 40000, 


K which 


which multiplied by 17, makes 440000, which di. 
vided by 14, gives 31428, or 1 Rood 10 Perch, an ch 
ſomething more for tlie Content. 
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80 


| | of 
How to meaſure the Superficial Content of the 
Section 8 Circle. 7 


Multiply half the Compaſs thereof by the Semi- n 
diameter of the Circle, the Product will anſwer 
your deſire. ® V 

In the foregoing Circle, I would know the Con- 
tent of that littie piece DC B; the Arch DB is 
78 Links ; the half of it 39 which multiplied by 
1 Chain, oo Links, the Semi-diameter gives 3925 4 


Square Links, or 6 Perches . 10 
| 0 

How to find the Content of a Segment of a Circ B 
without knowing the Diameter. | : 


Let EEG be the Segment, the Chord E Ei 
1 Chain 70 Links, or 170 Links, the Perpendio If © 
lar GH 50 Links; now multiply ? of the one by ll ; 
the whole of the other, the Product will be the Con- 

ror (Bing two Thirds of 170 is neareſt 113, which a 
multrpl! ; produces 5650 fquare Links, or 
2 — by 50, produces 5650 ſquare Links, 


1 t 
How to find the Superficial Content of an Oval, x 


The common way is to multiply the long Diame- 
ter by the ſhorter,and from that Product extract the 
n 8 Square 


the 
are 


ARR! 
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Square Root, which you may call a mean Diameter ; 
then as if you were meaſuring a Circle, ſay, : 
As 14 to 11, ſo the mean Diameter to the Content 
of the Oval; but this is not exact: A better way is; 
As 1, 15 1 to the length of the Oval; fo is the 
breadth to the Content, or nearer, as 1, 27324 to 
the length; ſo the breadth to the Content. 


How to find the Superficial Content of Regular 
Polygons; as Pentagons, Hexagons, Hepta- 
gon, Ke | | 


Multiply half the ſumm of the Sides, by a Perpen- 
dicular, let fall from the Centre upon one of the Sides, 
the Product will be the Area or Superficial Content 
of the Polygon. In the following Pentagon the ſide 
BC is 84 Links the whole Summ of the five Sides, 
therefore muſt be 420, the — 
half of which is 210, which 
multiplied by the Perpendi- 
cular AD 56 Links, gives 
11760 Square Links for the 
Content, or 18 Perches 1. 
12 Perch, almoſt 19 Per- 

C : 


— — 


I have been ſhorter about B 5. 
theſe three laſt Figures than my uſual Method, be- 
cauſe they very rarely fall into the Surveyors way to 
meaſure them in Land, though indeed in Broad 
Meaſure, Paving, Cc. often. X 


K 2 z "CHAP. 


CHAP. VII 
Of laying out New Lande, very uſeful for 
Sarveyors, in Her Majeſty's Plants 


tions in America. 


— — * 


A certain quantity of Acres being given, how, to 
lay out the ſame in a Square Figure, 


Nnek to the number of Acres given, 5 Cy- 
phers, which will turn the Acres into Links; 

then from the Number thus incregſed, extract the 
Root, which ſhall be the Side of the propoſed 

Square, 5 \ 


EPAMPLE. 


Suppoſe the Number given be 100 Acres, which I 


am to lay out in a ſquare Figure; I join to the 100 
. 5 Cyphers, and then it is 100,00000 ſquare Links, the 

Root of which is 3 162 neareſt,or 31 Chains 62 Links, 
the length of one fide of the Square. 


Again, 
If were to cut out of a Corn-Field one ſquare 


Acre; Tadd to one five Cyphers,and then is it 1600003 


the Root of which is 3 Chains 16 Links, and ſome- 
thing more for the ſide of that Acre. 


How 


* 


1 . — — — — 
een New Lands. 1:3 


3 


How to lay out any given quantity of Acres in a 
 Parallelogram ; whereof one Side is given. 


Turn firſt the Acres into Links, by adding 28 be- 
fore, 5 Cyphers, that number thus increaſed, divide 
by the given Side, the Quotient will be the other 


EX AMP L E. 


It is required to lay out 100 Acres in a Parallelo- 


ens Side of which ſhall be 20 Chains, oo Links; 


rſt to the x00 Acres I add 5 Cyphers, and. it is 
100,00000 ; which I divide by 20 Chains oo Links, 
the Quotient is 50 Chains oo Links, for the other 
ſide of the Parallelogram. | 


How to lay out a Parallelooram that fhall be 
4, 5, 6, or 7, &c. times longer than it is 
broad, 


In Caroliza, all Lands lying by the ſides of Ri- 
vers, except Seigniories or Baronies, are (or ought, 
by Order of the Lord's Proprietors to he) thus laid 
out. To do. which, firſt as above taught, turn the 
given quantity of Acres into Links, by annexing 5 
Cyphers; which ſumm divide by the number given 
ſor the Proportion between the 4 and breadth, 
as 4, 5, 6, 7, &c, the Root of the Quotient will ſhew 
the ſhorteſt Side of ſuch a Parallelogram. 


K 3 EXAMPLE. 


- 
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As. 
— 


EXAMPLE. 


2. — r 


Admit it were required of me to lay out 100 Acres 
in a Parallelogram, that ſhould be five times as long 
as broad: Firſt to the 100 Acres I add 5 Cyphers, 
and it makes, 100,00000, which ſumm 1 divide by 
5, the Quotient is 2000000, the Root of which 1 
neraeſt 14 Chains 14 Links, and that J ſay ſhall be 
the ſhort Side of ſuch a Parallelogram, and by mul. 
tiplying that 1414 by 5; ſhews me the longeſt Side 
thereof to be 70 Chains 70 Links. 


How to make a Triangle that ſhall contain any 
number of Acres, being confined to a certain 


Double the given number of Acres, (to which 
+ annexing firſt five Cyphers) divide by the Baſe; the 
Quotient will be the length of the Perpendicular, 


EXAMPLE. 


Upon a Baſe given that is in length 40 Chains, 
oo Links; Iam to make a Triangle that ſhall contain 
100 Acres. Firſt I double the 100 Aeres, and annex 
ing five Cyphers thereto, it makes 200,00000. which 
I divide by 40 Chains, 60 Links, the limited Baſe; 
the Quotient is 50 Chains, oo Links for the height 
of the Perpendicular. As in this Figure, A Bis the 
given Baſe 40; upon any part of which Baſe, I ſet 

the Perpendicular 50, as at C; then the Perpendi- 
cular is C D. Therefore I draw the Lines DA, Dy 
f | wie 


_ I Divers ways bow to take the Plots of Fields. 135 
which makes the Triangle DA B to contain juſt 
100 Acres, as required, Or if T had ſet the Perpen - 
dicular at E, then would EF have been the Perpendi- 
res | | HY TIL 1 | Fen. Nee: Ar: n \ 4 5 
ng 
5 0 
by | 
15 Gi 
be 
ul- | 
de 
ny | | 12 
in 2 5 
* 
* | f un: ' 7 3 1 
ch ATT n 
he | im oF 


cular 50, and by drawing the Lines FA, FB; I 
ſhould haye made the Triangle F A B, containing 
100 Acres, the ſame as D A 5. | > 
= I you conſider this well when you are laying out 
in © new piece of Land, if any given content, in Ame- 
rica, or elſewhere, although you meet in your way 
< | with 100 Lines and Angles ; yet you may, by mak- 
e; ng a Triangle to the firſt Station you began at, cut 

Ott a | 


ht ny quantity required, 

he | | 

ſet 
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How to find the Length of the Diameter of a 
Circle which ſhall contain any number of Acfes 


required. | 


Say as 11 is to 14, ſo will the number of Acres 


given be to the Square of the Diameter of the Circle 


required. 


EXAMPLE... 
What is the length of the Diameter of a 8 


” whoſe Superficial Content ſhall be 100 Acres? Ad 


five Cyphers to the 100, and it makes 100,00000 
Links, which multiply by 14, facit 140000000; 
which divided by 11, gives for Quotient 12727272; 
the Root of which is 35 Chains, 67 Links and better, 
almoſt 68 Links: And ſo much ſhall be the Diame- 
ter of the required Circle. n 
I might add many more Examples of this Nature, 
as how to make Ovals, Regular Polygons, and the 
like, that ſhould contain any aſſigned quantity of 
Land. But becauſe ſuch things are meerly for Spe- 
+ caulation, and ſeldom or never come in PraQiſe, I 


CHAP. 


wo '.O Qus® 


* = *” 
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Of Reduction. 


How to Reduce a large Plot of Land or 
Map into a leſſer compaſs, according 10 
any given Proportion; or e contra, 

hom 10 Enlarge one. 4 


H E beſt way to do this, is, if your Plot be not 

over.: large, to plat it over again by a ſmaller 
Scale: But if it be large, as the Map of a County, or 
the like, the only way is to compals in the Plot firſt 
with one great Square; and afterwards to divide that 
into as many little Squares as you ſhall ſee convegi- 
ent. Alſo make the ſame number of little Squares 
upon a fair Piege of Paper, by a leſſer Scale, accord- 
ing to the Proportion given. This done, ſee in 
what _ and part of the ſame _— any re- 
markable accident falls, and accordingly put it down 
in your leſſer Squares; and that you may not mi- 
ſtake, it is a good way to number your Squares. I 
cannot make it plainer, than by giving you the fol- 
lowing Example, where the Plot AB CD, made by 
a Scale of 10 Chains in an Inch, is reduced into the 
Plot EE G H, of 30 Chains in an Inch. 
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There are ſeveral other ways taught by Surveyors 
„B or reducing Plots or Maps, as Mt. Ratbborn, and 
after him, Mr. Holwell adviſeth to make uſe of a Scale 

Nor Ruler; having a Centre. hole at one end, thro?: .. 
4 which to faſten it down:qn a Table, ſo that it maß 
play freely round, and numbred from the Centre - 
end to the other, with lines of Equal Parts: The 
voce of which is thus. Lay down upon a ſmooth 
3 Table, the Map or Plot that you would reduce, and 
gew it with Mouth-glew faſt to the Table at the ſou. 
* I corners thereof. Then taking a fair piece of Paper 
about the Bigneſs that you would have your reduced 
Plot to be of, and lay that down upon the other; 
the middle of the laſt about the middle of the firſt. 
2 This done, lay the Centre of your'Reducing-Scale; 
near the Centre of the white Paper, and there with 
a Needle through the Centre make it faſt ; yet ſo, 
that it may play eaſily round the Needle. Ihen 
I IF moving your Scale to any remarkable thing of tlie 
firſt Plot, as an Angle, a Houſe, the bent of a River, 
1 the like: See againſt how many Equal Parts f 
the Scale it ſtands, as ſuppoſe 100; then taking the 
3 the 2, the 3, or any other number thereof, accord- 
ing to the proportion you would have the reduced 
Plot to bear, and make a mark upon the white Pa- 
per againſt 50, 25, 33, Cc. of the ſame Scale: And 
thus turning the Scale about, you may firſt reduce 
all the outermoſt parts of the Plot. Which done, 
you mutt double the leſſer Plot, firſt; thereof, and 
then the other; by which you may ſee to reduce the 
innermolt part near the Centre. 0 4 9 
Bur I adviſe rather to have a long Scale, made 
with the Centre- hole, for fixing it to the Table 
in about one third part of the Scale, ſo that 3 of 3 
| Scale 
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Scale may be one way numbred with Equal Parts 
from the Centre- hole to the end; and; part there. 
of numbred the other way to the end with the ſame 
number of Equal Parts, tho leſſer. Upon this Scale 
may be ſeveral Lines of Equal Parts, the leſſer to the 1 
greater, according to ſeveral Proportions. Being In! 
thus provided with a Scale, .glew down upon a Haco 
ſmooth Table your greater Plot to be reduced; and 
Cloſe to it upon the ſame Table, a Paper, about the Ely] 
bigneſs whereof you would have your ſmaller Plot. I pa 
Fix with a ſtrong Needle the Centre of your Scale I py 
between both; then turning the longer end of your I int 
Scale to any remarkable thing of your to be reduced 
Plot, ſee what number of Equal Parts it cuts, as ſup- 
poſe 100; there holding faſt the Scale, againſt 100 
upon the ſmaller end of your Scale, make a mark 
upon the white Paper; ſo do round all the Plot, 
drawing lines, and putting down all other accidents ¶ ac 
as you proceed, for fear of Confuſion through many I 
Marks in the end; and when you have done, al- Ita 
though at firſt the reduced Plot will ſeem to be quite 
contrary to the other; yet when you have vnglewed I i} 
it from the Table and turned it about, you will find 1 
it to be an exact Epitome of the firſt. You may have I $ 
for this Work divers Centres made in one Scale, 
with equal Parts proceeding from them accordingly; I 
or you may have divers Scales, according ro ſeveral 
Proportions, which is better. 3304 If 
What has been hitherto ſaid concerning the Re- 
ducing of a Plot from a greater Volume to a leſſer, I! 
the ſame is to be underſtood vice verſa, of Enlarging 
a Plot, from a leſſer to a greater. But this laſt ſel- 
dom comes in practiſe. 9111 i111 
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Hm to change Cuſtomary- Meaſure into Statute, 
and the contrary. 2 


In ſome parts of England, for Wood - Lands; and 
in moſt parts of Ireland, for all forrs of Lands; they 
account 18 Foot to a Perch, and 160 ſuch Perches 
to make an Acre, which is called Caſtomary-Meaſure: 
Whereas, our true Meaſure for Land, by Act of _ 
Parliament, is but 160 Perches for one Acre, at 16 
Foot + to the Perch. Therefore to reduce the one 
into the other, the Rule is, g 

As the Square of one ſort of Meaſure, 

is to the Square of the other ; 

So is the content of the one, 

to the Content of the other. 

Thus, if a Field meaſured by a Perch of 18 Feet, 
accounting 160 Perches to the Acre, contain 100 
Acres ; How many Acres ſhall the ſame Field con- 

tain by a Perch of 16 Peet ; ? See 

Say, if the Square of 16 Feet ? viz. 272. 25. give 
the Square of 18 Feet, vis 324. what ſhall 100 
Acres Cuftomary give? Anſwer 119, of an Acre 
Statute. 3 | 


Knowing the Content of a Piece of Land, to find 
out what Scale it was Plotted by. 

Firſt, By any Scale meaſure the Content of the 
Plot, which done, argue thus : or 12 
As the Content found, is to the Square of the 

Scale I tried by; 
So is the true Content, to the Square of the true 
Scale it was plotted by. : 

| Admit 


— 
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Admit there is a Plot of a piece of Land contain 
ing 10 Acres, and I meaſuring it by the Scale 11 ig 


an Inch, find it to contain 12 Acres f. of an Acre. I 


Then I ſay, If 12 +; give for its Scale 11: What 
ſhall 100 give? Antwer 10. Therefore I conclude 
that Plot to be made by a Scale of 10 in the Inch. 
And ſo much concerning Reducing Lands. 


* 
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CHAP X 
Inſtructions for Surveying a Mannor, 
County, or whole Country. 


nn 


— 
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To Survey a Manwr, obſerve theſe following 
e 


— 


1.) Alk or ride over the Mannor once or twice, 
that you may have as it were a Map of it 
in your Head, by which rheans, you may the bet- 
ter know where to begin, and proceed on with 
your Work. cho vob 

2. If you can conveniently run round the whole 
Mannor with your Chain and Inſtrument, taking all 
the Angles, and meaſuring all the Lines thereof; ta- 
king notice of Roads, Lanes or Commons, as you 


crols 
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croſs them: Alſo minding. - 
well. the Ends of all divid- 
ing Hedges, where they butt 
upon your Bound-Hedges in 
this manner. | | = 
3- Take a true Draught of all the Roads and By- 
Lanes in the Mannor, putting down alſo the true 
buttiogs of all the Field-Fences to the Road. If the 
Road be broad, or goes through ſome Common or 
Waſte-Ground, the beſt way 1s to meaſure, and take 
the Angles on both ſides thereof; but if it be a nar- 
row Lane, you may only meaſure along the midſt 
thereof, taking theAngles and Off-ſets to the Hedges, 
and meaſure your Diſtances truly: Alſo if there be 
any conſiderable River either bounds or runs thro? 


V4 » z* . 
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the Mannor, ſurvey that alſo truly, as is hereafter 


taught. WO - 
4. Make a true Plot upon Paper of all the forego» 
ing Work; and then will you have a Reſemblance 
of the Mannor,though not compleat,which to make 
ſo, go to all the Buttings of the Hedges, and there 
ſurvey every Field diſtinctly, plotting it accordingly 
every Night, or rather twice a Day, till you have 
perfected the whole Mannor. ; 
5. When thus you have plotted all the Fields, ac- 
cording to the Buttings of the Hedges found in your 
irſt Surveys, you will find that you have very nigh, 
if not quite done the whole Work: But if there be 


any Fields lie ſo within others, that they are not 


bounded on either ſide by a Road, Lane, nor Ri- 
ver, then you muſt alſo ſurvey them, and place 


them in your Plot, accordingly as they are bounded 
dy other Fields. | 


6. Draw 


** 
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6. Draw a fair Draught of the whole, putting 
down therein the Mannor-Houſe, and every other 
conſiderable Houſe, Wind-mill, Water-mill, Bridge, 
Wood, Coppice, Croſs-paths, Rills, Runs of Wa- 
ter, Ponds, and any other Matters Notable therein; 
Alſo in the fair Draught, let the Arms of the Lord 
of the Manner be fairly drawn, and a Compaſs in 
ſome waſte part of the Paper; alſo a Scale, the ſame 
by which it was plotted : You muſt alſo beautify 
fuch a Draught with Colours and Cuts according as 
you {hall ſee convenient. 

Write down allo in every Field the true Content 
thereof; and if it be required, the Names of the 
preſent Poſſeſſors, and their Tenures; by which 
they hold it of the Lord of the Mannor. 


The Quality alſo of the Land, you may take no- 


tice of as you paſs over it, if you have Judgment W 


therein, and it be required of you. 


How to take the Draught of a County or 
COUNT RY. 


1. If the County or Country is in any place there- 
of bounded with the Sea, ſurvey firſt the Sea · coaſt 
thereof, meaſuring it all along with the Chain, and 
taking all the Angles thereof truly. 


2. Which done, and plotted by à large Scale, 


ſurvey next all Rocks, Sands, or other Obſtacles 
that lie at the entrance of evey River, Harbour, Bay 
or Road upon the Coaſt of that County, or Country; 
which plot down accordingly, as I ſhall teach you 
in this Book by and by. 


3. Sur- I 


2 , 
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3. Survey all the Roads, — notice as ou go 
long of all To wW²Üãs, Villages bs ſes, Rivers, 
Bridges, Mills, Croſs-Ways, &c. Alſo take the 


—.— t two dfatibns & as you 
ſee out of te Rod 85 by wc det rec 0 
4: Alſo Survey all the Rivers, with taking notice how 


o 


fr they are Navigable, what T and where the ) 
Wire e e eee Ra eee, 
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As the Co. ſine of the An U ACR v hh 
is to the Logarithm of the Perpendicular BC: 15; 
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ment faſt) move the Index up and down, till through 
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Sex-Coalt. Firſt I make a fair Draught of it, with 
the Mouth of the River as far up as there is occaſion, 

pores down every remarkable rhing, as you ſec 
all but the Rocks and Sands excepted,” Which 
I am now going to ſhew you how to take. Go in 2 
Boat down the River, till you find the beginning of 
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the Red - Houſe, ich let be S. W. 86 d. alſo to 
the Tree, which is S. E. 6 deg. To Plot which draw 
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the Red-Houſe draw a Line N. E. 86, and from the 
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Place of Obſervation more; and if by that you o not 
underſtand the whole; I Kno not how to\make you, 
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ſhogld do at all the reſt, I take rho Obſervations 
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unte me, vi. Firſt, to the Beacon, u hich ars from 
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Obſervation S. W. 25 deg. vir. N. E. 25 deg. Alſo from 
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do at 2, I mark for one Point of the Sand O. In like 
magner as I did this, I obſerve and protract every 
Link of the Sand C, and of all the other Saads, and 


Rocks, be there never ſo many; and ſa-wlll you 
have a fair Map, fitting for Seamen's Uſe; þetter 
done I think, than in any place of the Worlfl yet, 
except for the Harbours of Extopza. 
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till ſhe Bringsthe River's Mouth fait open, and then 
fail hp the River. Likewiſe coming fromthe North- 
ward, muſt firſt bring the Tree and Beacon both in- 

to one, and keep them ſo till theRiver's Mouth is fait 
open. But leſt they ſhould miſtake and run upon 
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Spring. head to an appointed Place. 1 r* 


ot this W. ork, the Diameter of the Semi- circle 
is a little too ſhort; however an indifferent: ſhiff 
may be made therewith but it is betten to get a War 
ter level/ ſuch as you may buy at the Inſtrument- 
IMakers; with which being provided, as alſo with 

in Ntwo Aſſiſtants, and each of them with a Staff divided 
ath into Feet, Inches, and Parts of an Inch, go to the 
nd NSpri g. Head; and cauſing your firſt Aſfiſtant to 
th- tand there with his Staff perpendicular, make the 
ato other gon a Right-line towards the Place deſigned 
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th- Land eld is Staff perpendicular alſo. Then ſet your 
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kaff, according to the Signs you makeilto him, till 
s the Sights N Ny Badge of the 
Paper. Then by a Sign make him ta uaderſtand 
that you have done with him; and let him write 
down how many Feet, Inches and Parts, the Paper 
reſted upon. Alſo going to the other end of your 
Level, do the ſame by the ſecond Aſſiſtant, and let 
him write down alſo what number of Feet, & c. the 
Paper was from the Ground. This'done, let your 
firſt Aſſiſtant come to the ſecond Aſſiſtant's Place, 
and there let him again ſtand with his Staff; and let 
the ſecond Aſſiſtant go forward 100 or 300 Yards, 2 
before; and placing your ſelf and Inſtrument in the 
midſt between them, take your Obſervations alto. 
3 as before, and let them put them down in 
like manner: And fo muſt you do till you come to 


the Place whereto the Water is to be conveyed. 
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the Spring- head, and that therefore Water may be 
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ſeconds, you may conclude it impoſſible, without 
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— — — 'Y ,: — 
518242227 ., 9.24998 | 10.750002 
10] $+246775, | $993127 9.253648 0.746332 
15 494250232: | 2993912 9.267269 | 10.742731 
20 | 9253765. | 252785 9.260862. re 
n 8882553 9.264428 10.735572 
3820 — 9.992666 9.267967 8.722033 
| 35 | 92294027. 1 9.271479 104728521 
401 9-267395: [92420 . — 0. 725036 
4519829735 | 9-992311 Lode % 12.721576 
50 | 9.47449 9.92190 9281838 10718142 
551984737 5.582089 9.28 268 10,714732' 
60 | 9-290599: | 94991947 — 652 — 1348 
Loan. ne. C. Tung. | Tangent. 

— — | — 
- AL — 

M. Sine. Co. iat. Tangent. | Co-tangent, 
— 

0 | 9.280599: 9.991976 9.288652 10.717348 
5 | 9.283836 9.991923 9.292013 10. 707987 
10% 9.91699 | 94299349 18,7465. 
1539.290236 | 91991574 [9.298662 10.201338 
20 9.293399 9.991448 9.301951 | 10.698049 
1539.296539 9.991321 | 9.305218 10.694782 
30 9.499855 | 91991193 9.308463 10.691537 
35 $:302768 9.991064 | 9:311685 10.688315 
40 iche 19 9.990924 9.314885 10.685115 
45 9.30886 — 03 9.318064 10.681936 
508.311 993 990671 9.321222 10.678778 
55 8.314897 9.990538 9.324358 10.675642 
60 9.317879 —.— 327475 10.672525 
— — a n 

Co-fine. Sine. \ Co- Tung. Tangent. 
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The Table of Sines and TH mr” 
| 1 | 
nn. WP” x — — * —— 
M. Co. ine. Tangent, Co-tangent. 
— — -- - 2 Ie — — —— 8 
© | 9.317879 | 9-990404 9.327475 10.672525 60 
— 1 5 — — — 
59.320840 9.990270 9.330570 fo. 569430 55 
10 9.323780 9.990134 9.332646 10.5663 54 50 
15 9.326700 | 9939997 | 9-336702 10.663298 45: 
20 | 9.329599 } 9.989860. 9.339739 10.660261 | 40 
25] 9-332478' } 9.989721: || 9-342757 | 10667243 | 35 
3045.335337 „89582 9.347755 | 10.664245 30 
La KACEREEL 2 1. * 
35 9.338176. 9.989441 19348735 [1065126525 
40 9.340996 9.989300 | 9.351697 10.648303 20 
45 {9-343797 | 91989157: } 9354640 | 10.645360 | 15 | 
50 1 9-346579 | 9989014 | 9357566 15.842434 | 10 
2 — 9.988869 19360474 10.639626 5 
60 9.352088 9.988724 963364 10.638636 © 
4-4 MY had ah ty Ace: +: Wes 
Sine. 


M. Sine. fac. | Tangent. 

09.352088 9.988724 | 9.363364 
| 5 | 9-354815: | 9.988578- | 9.366237 

01 94357524 | 94983430 - | 92369094 
15] 9.360215 | 9.988282” 9.371933 
1299.362889 9.988133 | 9.374756 
1259.363346 | 9.987983” 9.377563 
1399.368185 | 9.987832" | 9:380354 
35 | 9-370808- | 9.987679 9.3831 
40 | 94373414: | 9.987526 5.385888. 
45 9.375003 9.987372 | 9.388631 
50 1 9-378577 | 9-987217 | 9.391360 
35 [9-351134: | 9.987061 | | 9.394073 
59.383675 | 9:986904 *| 9.396771 
I .Co-ſone. | Sine. Co-Fang. | 
W — — 


Co- tangent. 


10.636836 


10.633763 
10.630906 
104628067 
10.625244 
10.622437 
10.619646 


10.816871 


10.614112 
10.61 1369 


10.508640 
10.505927 
10.603229 
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| The Table of Siner and Tangents. 
— ——t̃——ů — 

14. 

ins. Tangem — 
019.3832675 ode | 9:399771 1003229 
518285201 9.986746 9399455 | 10, 5 
10 | 9.388711 | 9.986587 9.402124 10.59787 
15 | 9$-293206- | 9:986427 | 94494778 — 
20 | 9.392683 9.986266 9.402419 10.582561 
25 9.395150 [9.58604 | 94410045 | 105585955 
30 | 9-398600 | 9.985942 | 9:4r2658 10.587342 
35 | 9-491935: [9.985778 [9.415257 10.584743 
09.403455 | 9935613. | 94417842 10.582158 
45 . 9.98447 | 95420415 | 10.579; 
50 | 9498254: | 9.985280. | 94422974 | 10:577026 
55 | 9-410632: | 9935113; 9.423519 | 10.574481 
60 9.4 9.984944 | 9:428052 10.571948 
—1—ů ꝗ— 1 c—_—_— | © 1 
I Coroner: Sine. Co. Tang. | Tangent, 
14 — 
1— — W w E 

D 
M. | S | co. fine. | Tangent. 

— 1 — — — 

1 9412996: 9.9849 9.428062 
59.413247 | 9-984774 9.430573 f 10.569427 
10 9.417684 9.984603 10.566920 
159.40 [9.984432 10.564424 
20 | 9.422218 [ Fares 10.561941 
25 | 9.424615 9.984085 10.559471 
30 9.426899 [5-991 9. 10.357012 
35 | 9.429270 9.285738 10.554565 
40 9.431429 9.983578 16.552130 
45 | 94433675 ; 185497 
5019.435908 9.983202. 10.547294 
319438129 9.983022 16.5 44899 
60 | 9.440338 : | 9.982842 10.5 42504 
: | Co ſine. | Sine, 2 
— — — — — 
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| The Table of Shieh and Pwignnte, © 
— — — ee ee ee ee ee ee ee et ee ene nn 
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— 
0.440336 9.8284 474% | 105542504 60 
5 19.442535 | 9:982660. | 9-459875 [10.348123]; 
10 | 9.444720 9.982477 | 94462242 | 10:537758 | « 
15 | 9-446893 | | 9:932254 | 9.464599 | 10525401 | 45 
20 | 9.449954 | 9:982109 | 9-466945 | 10.533058 | 40 
25 | 9:451204 [9.981924 9.409280 | 1053020 | 35 
209.4533242 9.981737 [9.471605 10.328393 | 30 
*) — — 
:35 | 9:455469 9.981549 9.472919 | 104526081 | 25 
40.467584 | 9.981361. 9.478223 | 10.523777 | 20 
45 | 9459685. | 99811717 | 914785 17- | 10:521483 | 15 

5019.461782 | 9.980981 | 96450801 | 10.519199 | 10 
95 | 9-463864 9.980789 | 9:483075 | 10.516925 | 5 
60 9.465935 | 9-980596 | 9:485339 | 10414663 | © 

| - Co-ſine, Size, I Co-Targ, | Tangent. | M; 
k MJ. 1 
1 2 „ | 

IM.] See. Co. ine. | Tangent, | Co. tangent. 
322 ee e . as | 
0 | 9.465935 : | 9:980596: — 10. 314861] 60 
39.467996 9. 8043 9.48749 | 104512407 | « 
10 9.470446 | 9:980208.. 5.489838 10:F60J62 35 
15 9.472086 9.980012 9.492072 10307927 | 45 
20 | 9-474115 - [9.979816 9.494299 10.505701 | 40 
259-4785122 [19-979618.-[ 9.496515 |þ 105503485 | 35 
2309.478142 | 9.979420. 9.498722 |} 10-501278 | 30 
35 9.48014 9.979220 Þ 9.500920 10. 499080 | 25 
40 9.482128 þ 9.979019 9.503109 10.496891 | 20 
45 [9484107 : | 9.978817.. 9.505289 | 10:494711 | 15 
30 | 9.486075, 9.978615 9.507460 | 16.492540 | 10 
55 | 9435024 - 9978411. 9.509622 | 10.490378 | 5 

[ & 9.489982 | 9.978206. 9.511776 | 10. 4882244 0 
Cee. Sie. | Co-Tang, | Tangent. M. 
— — — 
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The Table. of Sines and Tangents, 
— 
| 1 
AI Se. | Co-fme. | Tangent. | Co-rongent, | 
— — — — — — — — 
0 9.49982 9.978206 | 9.511776 | 10.488224 60 
— 1b — | ——— — 
719491922 | 9.978001 | 9.523921 1048607 | 55 
109.4492851 15577253 9.515057 [10.483943 50 
159497722 [9.77586 | 9.518186. 10.481814 | 45 
20| 9.497692 | 9.977377 [. 20305 | 104479695 | 40 
25 [94499534 | 9.977167 - [9.52247 | 10:477583 | 35 
70 — 9.978957 [724520 10475480 | 30 
— — | — 11 | — 
358503360 9.976745 | 9.526615 10.472385 | 25 
49.305234 || 9976532 9.528702 10.471298 20 
45 | ½0 | 9976318 9.53078 | 104469219 | 15 
50 | 19:508956 || 9.976103 9.32852 10.467147 | 10 
55 64212842 1.75887 [9.534916 10.465084 5 
60 | 9.512842 19.575670 9.536972 10.463028 
20 [ IL Sine.” Co-Tang » | Tangent, 
— * * 5 

E: 19, kgs gh 
1 1 
M. She. Co. ſine. Tangent. Co-tangent. 1 
2 TIER 
09.3 12642 | 9.975670" | 9.536972 | 10.463028 | 60 
5 | 9-$144#72 | | 9:975452 © | 9-539920 | | 10.460g89 | 55 
10 9.516294 [9.975233 | 541061 | 10.458939 | 50 
15 | 9.518107 | | 9-975013" [9.543094 | 10.456906 | 45 
20.519911 9.974792 | 94545119 10.454881 40 
25 þ9-521707 9.974570 9.547138 | 10.452862 | 35 | 
30 9.323495 [9.974347 | 9-549149 | 10.450851 | 30 
= — — —— | 
35 9.625275 9.974122 | 9551153 10.448847 | 25 
40 9.527046 | 9.973897 9.553149 | 10:446851 | 20 
| 45 [9.528810 | 9.973671 9555139 | 10.444861 | 15 
50 | 9.530565 9.973444 9.557121 10.442879 10 
55 9.532312 [9973215 [9.559097 10.440903 5 
60 | 9.534052 94972996 9.561066 10.438934 © 
1 ' Co-ſune. | Sine. Co-Tang. Tangent. N M 
| by 70. 
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Tbe T Table of Sines and Tangente 
= 20. i 
M. * Sine. Co· ſine · | Tangent. Co-rangent, rey | 
O 9.534052 9.972986 | 9.561066. [10.438934 | 60 
7a | — wn - . 32 
59.535783 9.972755 [63028 | 10.436972 | 55 
10 | 9.537507 | 9:972524 9.564983 | [104435017 | 50 
15 9.539223 [9.972291 | 9.566932 | 10.432068 45 
20 9.540931 | 9.972058. 9.568873 10.431127 40 
25 9.542632 | 9.971823 9.570809 | 10-429191 | 35 
30 9.544325 9.571583 | 94572738 | 10.427262 |.30 
36 9.546011 | 9.971352 | 9:574660 10.425340 25 | 
4049.547689 | 9971113 | 9-579576 | 10,423424 | 20| 
45 | 8.549360 9.970874 9.578486 10.421524 | r5 
50] 94551024 9.970635 9.580389 | 10.419611. 10 
3559.552680 | 9.970394 9.582288 10,417714J 5 
60 9.554329 | 9-970152 ..| 9.584177 10415823 0 
— ' ; * ————— — - es. 
+ Co-ſine. Sine. _ Co-Tang. Tang ent. M. 
= : — nr trrmrmnm= 69. — — 1 
2 21. 
— - — — ——— _——_—_—_—_ 
M. Sine. Co. ſine. Tangent. | Co- tangent. N 
09.554329 9970152: 9.584177 | 19.415823 | 60 
— — c . — — — 
5135.555971 9.969909 - 9.586062 - 10.413938 55 
10 9.557506 9.969665 9.587941 10.442059 | 50 
1549.559234 [9.969420 9.589814 1.418645 
| 20 [9.560855 9.969 173.[9.591681 [10.498319 40 
25 9.562468 9.968926 | 9.593542 | 19.406458 | 35 
+30 9.564075 9.968678 $:595398 . | 19494602 30 
35 9.565676 | 9.968429 ; 9.597247 10.402753 25 
40 9.567269 9.968178 | 9.599091, -| 10,400909 | 20 
| 45 | 9-568856 9.5679 27 | 9-600929 | 10.399071 | 15 
3509.570435 [9.967674 | 9.692761 19-397239 10 
55 9.57 2009 9.967421 | 9.604588 3954121 5 
60 9.573575 9.967166 | 9. 0 2 8 
— — |—} 
4 | [ Co-ſene, \ If Sine. | c Co-Tang, Tangent, A | 
| : 68, | von 
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FE. The Table of Sites and Tangents. 
— jj off d 24; F ' 8 — 
Pi | M. Sine. | Co-ſine, | Tangent. Co-rangent. | 
wy o | 96573575. | 9:967166 | 9:606410. 10.393596 60 
55 1488 — i | nm FU 
50 34.575136 966910 9.808225 10.291775 55 
4 10 | 9.976689 | 9.966653 | 9.610035 10.389964 50 
40 15 9.578236 9.966395 | 9.61 1841 10.388159 45 
35 | 20 | 9.579777 9.966136 | 9.613641 [10.386359 40 
20 25 9.581312 [9.965876 | 9.615435 | 10.3984565 | 35 
OY 30 9.582840 9.965615 9.617224 19.382776 30 
7 ca | hoot 232 
2 35 9.584361 9.965353. | 9.619008 10.380992 | 25 
'5 40 9.585827. 9.965090 | 9.620787 10.379213 20 
0 45 9.587386 9.964826 | 9.622561 [10.377439 | 15 
5 50 9.588890 | 9.964560 9.624330 10.375670 
of 55 9.885395 9.964294 | 9.626093 10.373907 
þ 60 | 9.591878 | 9.964026 | 9.627852 [10.372148 
* my | Co- ſine. | Sine. 4 Co-Tang, t Tangent, 1 
| * f 
-| = 23. | 
*. Sine. 0. ſine. | Tangent. | Co- tangent. 
. © 9.591878 | 9.954026 9.627862 10.372148 60 
2 | — - | p * 
1 59.593263 [9.963757 | 9629606 | 10:370394 | 55 
10 9.594842 | 9.963483 | 9.631355 10.368645 30 
I5 | 9.596315 | 9.963217 9.633099 | 10.366690 | 45 
, 20|.9.597783 [9.962945 [9.534838 | 10.365162 | 42 
1259.599244 [9.962672 | 9.636572 10.363428 | 35 
30 |. 9.600700 |, 9.962398 | 9.638302 10.361698 30 
35 9.602150 9.962123 9.840027 | 10.359973 | 25 
40 | 9.693594 9.961846 | 9.641747 10.358252 20 
4569.605032 | 9.961569 | $:643463 10.356537 | 15 
. 50 | 9.606465 | 9.961290 | 9.645174 | 10.354826 | 10 
55 [9.607892 | 9.961011 | 9.646581 | 10.353119] 5 
- 60 | 9.699313 |} 9.950730 | 9.648583 | 10.351417] © 
Co- ſine. Sine. Co-Tang. | Tangent. | M. 
66. C 
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| 2 The Table E Sines ht Tangents,. 


0 1 * 313. 


10.351417 
— œᷓWũ.ʃ 


5 519.6510729 pre 48 | 5.650208 10.349719 

- 10 | 9.612140 |' 9.960165" , 651974 10.348026 

15 9.613545 9.9880 94653663 10.346337 

209.6149044 9.558598 9.657248 10.344652 

25 9.616338 9.959310 [-9-657028 18.3429) 

30 8.817727 | 9:959023© | 9:658704 10.341296 
— — 


— — - - 
* — öSô2Gun— 


15.619110 9-958734 .es 18.339623 
9.620488 9.958445 9.562043 10.337957 


9621861 | 9.959154 9.637% 10.336293 

9.523229 9.957863 9.66 5366 . 10.334634 

9.624591 2.57776 9.667021 10.332979 

9.525948 957278 9.668673 10.331327 

| — N — — 

e. tene 
„ > 10 * 4 65. | 
— 3 =} 
Fa. . Co-fine, | Tangent. [Co agen" 2? 
— 1 — . — — 
99.625948 7276 9.568673 16331327, | 
XL 208 Po 4 — — — 


58.627200 9.956981 9.67020 (10.3 95 g 
10, 9.628647 9-95 6684; | 9.671963 10.3 28073 

1158.629989 9.956387 | 9.673602 | 10.32639 
20 9.631326 9.956089 | 9.675237 10.324763 
> 6 ; 9.676869 | 10.323131 
30 9.533984 | 9-955488. | 9.678496 || 10.322504 


9.635306 | 99955186 1 9.680120 | 10.319880 
40 9.636623 9.954883 858 10. 3 18260 
6379 9.683355 [.10.316644 | 
50 9.639242 9.954274 | 9.684963 10.315032 
2559.640544 [953968 | 9.686577 10.313423 
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60 | 9641842 [9.953660 | 9.688182 An = 
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18.553042 
19.952731 
| 9-95 2419 


| 9952106 | 


|] $:95179r 


19.9511 
9.950841 
9.950522 
9950202 


9.940881 9. 


ö Co-tangent. | 
— 
1 10.311818 , 


| 10.310217 
10. 3086 19 5 


10.307025 


4 pſt 
10.300684 þ25 
10.299107 


10.297524 


10.294397 
10.292 34 | 


1 | Tangent. | 


19.305434 | 49 
10.303847 
10.302264 


10.295964 | 1 


49.948910 
154884 
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9.942881 


9.949235 


9.948257 


9.947269 
9.946937 
9⸗946604 
9.946270 
49.945885 
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Co- tangent. | 
10. 292834 | 
9-949558 | 
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10.276851 
| 10.2743 26. 
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10. 29127 | 
10.28971 


10.286614 
10.285067 
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The Table of Sines and Tangents. 


+ 8 | MET —é 3 5 
1 | - Co-ſent. Tangent. | Co-tangent, | | 
— | - —ͤ̃ — f — 
08.571609 | 9.945935 9:725674 | 20876286 Gol 
| 5þ9-672795 | 9.945598 9.727197 10.272803 | 55} 
ro | 96673977 12 i 9.72 8716 | 10.27 1284 50 
1519.575154 [8.944922 9.730233 10.269767 45 
20 [94676328 | 9.944582 9.731746 (10.268254 45 
25 | 9.677498 | 9.944241 [9.733257 10.266743J35 
30 9.678663 9.943899 | 9734764 | 10.265236 30 
— ] — — + 
35 9.679824 9.943555 | 94736269 : 10.263537 25 
40 | 9.680982 | 9.943210 9.737771 | 10.262229 20 
145 9.682135 9.942864 | 9.739271 10. 260729 [15 
1509.683284 [9.942517 [9.740767 10.259233 10 
135 . us 1 10.258728 9155 
60 | 9.685571 9.941819 9.743752 10.256248] 0 
12 5 — —.— — 
I.. Sine. 1 Co-Tang. | Tangent. | M. 
— — . 
. 5 — 0 5 — = 29. * A 
U M. I. Sine. ! Co. ne. Tangent. Co-tangent. | | 
——V— — — 48 
| 43 28877 | 9:941819 | 9.743751) ['10-25624$ } 60 
D 3 | * þ 
£5] 586709, | 9.941469. | 9.745240! [10.233769| 55] 
'] 1Þ | 9.637843 Sedan 9.746726 10.253274 50 
159588972 9.940763 | 9.748209! 10.2511 45 
209.5 ο | 9.940409 | 9.749689; 10.250311 40 
125 | 9-691220 | 9.940054 9.751167 10.248833 35] 
432} 9.92339 | 9939697 | 94752642 1.247358 30] 
1 r | 4+ —| 
(þ.35 1 9:593453 [938239 lines | 10.245885 25 
| 42] 9:694564 | 9.933980 [9.755585 10.244415 20 
| | 45 [9695671 9.538619 | 9.757052 10.242948 15 
1501 9-696775 9.938258 | 9.758517 10. 2448310 
13549597874 | 9:937%95 | 9-759979 10.240021 5 
604 9.698970, | 9.937531 [97614329 — 2 © 
WOT” oy N — 1 | tip © 
4154 Ces. ſine. 1 Sine. | Tang. . Tangent, | M. 
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A. = - | | Co. ſine. 7 Flor. a 9 | * 
897 1 9:937531 9. 81439 10.238364 80 
oo SFr - 8 — 
52 $e700062 , 9-937165 | | 9:762897, 10.237183 45 
[5 19:701151 || 9.936799 9764252 | 10.235.643 32 
1.55 1 9+702236 || 9.936431 || 9:7658 * 10.234795 45 
1221 $:793317 1] 53552 9767255 | 10.232745'| 40 
[5 $:704395 || 9-935592 || 9.763 792 | 10.231297 [35 
24225745 | 9-9353329 | —..— 9.22982 [3 
3127883329 524945 9.771853 18,226 408 
40.757506 9.534774 8.773833 5227 
45 | 9-708670 '| 9.934199 | 9.774471 || 8.225520 
30 8.705736 9.933822 9.77709 10.224092 0 
55 2415 96853347 774 10.222658 5 
99.711839 {| 9.923066 [9.278774 10.221226 O 
— 1 —ͤ— — — ä — 
5 "Sine... Ca- Lg I- Tangent... | M. 
ny 4 „ 59. — — 
— ————— 31— — — — 
a e 84. 4 ent. I Ce- tangent. . 
P — — 
. 1839 [33866 [5.22824 [9.221226 [60 | 
"1 LOILGE po CoaCsLl od þ W FF: 
5 812889 18532685 5.780203 | 10.219797 [-55/ 
10 971555 9.532304 9.78631 10.218369 59! 
1150.714578 9521921 5.783055 10.216944 |'45 
20 24% 9.531537 9784479 10.215520 40 
125 9.7795 3831152 [9.7859 10.214100 35 
ol $:715085 5.838786 9.787319 1.212651 30 
25.710114 {| 9:930378 9.78878 10.211264 25 
40 9.720140 8.529885 9.790151 10. 209849 20 
45 9.721152 [9.929599 | 94791563 10.208437 | 151] 
50] 9.722181 | 9-929207 | 94792974 10.207026 1 
5519.723197 [8.928815 9.794283 10. 205617 5 
60 | 9.724210 9.528420 9.79789 10. 2042110 6 
} Cofime, Sine, | Co-Tang, agen. E 
f . 
| 1 _ a — 2 2 
* / J 


ww 


”- 
yy 
ny 
. 8 
\ 4 G 


=. | Tangent.” 
1. — 1 — 
52840 9.795789 | 

— — — —— | 

. 9725219 «928025 || 9-797194 | $ 

* Chub 5 27529 | 25855986 . 

159. 722228 9.927231 9.79997 

40 9.726227 $-926831 || 9.801396 | | 

25 9.7782 | $:926431 | 9.802 p2 

O 0217 68029 O41 

. 

35] 9-731206 || 9:925626 9.557580 

42[9-732193 [} 9:925222 3.888571 | x0. 

4511,9-733177 || 9924816 | 95554 10.15 
c 905. 734157 . 244 48 1 | 

9511 9:735135 || 9:92400t | 5.310026 | 0.150 | 

601 9.730109 {| 9:923591 || 9. —. | 

—— 2 
cen. 

9.923591 [9.872517 i 100189402 

—| | — - — — | 

"1 9.72: 588 19.923181 88 10.185101 55 

ro | 9.738048 || 9.922769 | 9.815280 0.184720 5 

T5'] 9.739017 || 99922355 58166 10.193342 f 45; 

20 9.739975 9.921940 9.818833 10. 181965 40 

25] 9.7405 50 921524 [9.819410 ro. 180590 | 
30, 9.74188 52110 | 9.820783 | | 10-179217 þ 30 
1 SH — 

27 9.742842 19.820688 | 9.822154 rote] 

40 9.743792 9.920268 1} 9. 1 10.176476 
1459.744729 [9.19846 9.824 10.175107 5 
7655.745683 9.519424 9828270 10.173741 
59.746624 518000 | 9.327624 118.1722758 
60 —.— 1 9.828987 10.171013 

Co-fne, ( Sine  Co-Tang. Tangent. 
I —ů— — 
3 . 1 o 


N — 1.2 
| wo — 
110 Nate 9.81774 1y=$31709 10. 168291 
15] 94750358 | | 91917250 * 95375 10.166932 
12.721264 | 9:916859 | 9:324425 10.167575 
j 254 9752208 | | y-9r6427 | | gpB3578o | 10.194220 |: 
[324 94753028 | | 9:915994 | | 95837234 * 10.162885 
13519546 9.94559 are wb 
| Ga} 90154990, 9.915123 | 98398 [| 
145 ede 9.914685 | 94942157 || 
0 Se 236 9.914246 .842835 
5519 45768 — | $8 3843882, 
18 — 94913365 | 9.845227 
121 — 
1 Lone. ine.“ 1 G ung. 
FF. 
| Fine. | dene. Tangent. | 
— —m—m—_— a 4 
4:9 þ9-758591 |: 91913365, | 9.845227. 
0759492 9.912942 5046970! | 
q xq þg-760390\ 2512477 84793 
41415761285 [912031 1.849254. 
124 | 93762177 | | 53911584) [9.8 
+25 | 97763067 9.911136 
349763954 . 0886 
N — 1 
3119764838 19-9102 4 
40.76% 88875 2 
14 9:766598 [8.8325 | 
[45a | 95767475 | | 990% 73 
45.684 | | 9908415: 
69) 927769219 | | 95907958 
C | 1 — 
[1 1 ne. 


| — —— — 


F 


1 The Tall. of Sines a and Tagen. 5 { 
1 n 
M. I Sine. . Ce. Tangent. | Co-rangents e 
111 _ 2 PX =. —— — 1 — 
|- 04 9-769219| 0:907958 9.861261 [10.138739 60 
— . [> * - | = £ 12 
1 5 9:270087 | | 1907498 9.862589 | 10.137411 þ 55 
[29] 9770952 | 9.907037 986391 | | 10.136085 [50 
45 19-7718 15 | 9.906575 4 of 10,134760 | 45 
| 20 | 947 2675 . 901 — 10.133430 40 
259.7 3533, 9.906646 9.867887 10.132133 35 
Le 2 — 10.230791 — 
J a * 
' oft — .O a 10.129471 25 
10 409.770 9.904241 9.871 10.128161 20 
' | 45 194976937! . 077 | 9373167 | | 0.126822 Fig | 
[5p [577778 9903298 | 94464 10.125510 Fto 
; . 0844 9. 875800 | 10.12420q Þ 74 
| 59455 Je | | 564 93877114 | 10.122886 Þ2q 
1 le 122 1 
. | L. 1 a 
— * "9 — 
f ume. Tangent. Co-tangent, . 
| * —̃ ? "_ ? — 
ene 992348774 10.122850 60 
— 
j 1780300} gene | 9, 777785 70487755 
11 ei 379762} 40.120269 | 50 
ö | 8808 0 5107 a1 4 
5 9 905430 Tg 10.117637 | & 
| 4450 a ä 3678) 10.116329 T3 
þ: ee 40 19-215029 Þ'3 
| aut 
9.8989 == 10.113712 25 
2588555 9.982784 10.112406 a0 
$79950as' 9+ 888805 10-L11109 15 
| 9.5975 | 9:890204 | | 10.1997965 þ 
5 9.897025 9:39 D 10. 10849 
| | 9296530! | 9.892810 | | 30.1071 
— m_— | a 141 — 
f i | I . J. — 5 Co- Tang. Tangent. | 
| , 7 ” — | A — 


Ss . ²˙ . Rc 


—_ 


4 


| 
þ 
| 
| 
| 
| 


my * 


* th. 


—_ iS " "ry 


we - 7 otros —_— —  — —_——— „ „ „„ 
, 
A. 


2 8 | 
9.78934 
9790149 
9. 790954 
9.791737 
9782550 f 
9.793354 
9.94 


—__ 


1 


IEEE 


—_ 
— 


7 I 


| 8935835 
9795783 


1 
0 

= 

© 

2 

DO 

wii 


_ 1 


9.896532 


— 
9.896038 
9.595 542 | 
9.895046 
9.894346 
894046 
9-893544 
9 
9.893041 | 
9.892336 
9.892030 
9.891323 
890503 
9.890503 


9. 


Sine. 


38. 


R The Table ö of Sine and Tan 


Tangent, 


9.894111 
9.395412 
9.896712 
9.898010 
9.899308 
9.900605 


9.903197 
9.904491 
9.905785 
97 
95908369 


| 
9.8928 ve: 


9.901901 


Co. ang ent. 


| 


1040190 


f 


- 
: 
. 


10. 1098 


10. 103288 
10:10Y990 
10.100592 
10.099395 


;$ 


* 


10.096803 


L009 


10:098099 }- 


10.095 509 | 

10,9942t5 | 

— > 
31 


| _CxTang. 


|. Tangent. 1 


* $I 
. * g 4 
* + = « © * * — 
4 
* 
_s 1 " — % — * | — 223 
*. 


= 


Wo 
* 


> 
A 


9.807314; 
9.808087 


———ßð—iF — 


1 


1 Cone. 
[95995 


J 9.886885 
19.886362 
9.885837 
19.885311 
9.884783 
9.884254 
! cane. 1 


— > — —— 
— —— !— — 
* 


© 


. 


ö 9.918104 


4. b ent. 


9.908369 N O 


3.909660 
9910951 
9.912240 . 
9.913329 8. 
9.914817 


o 
: 


98918677 
97919962 
9.921247 
9.922530 
9.923814 


9.917291 * [rt 


' 


1 


* 


c- Tang. 


3 


— 
* 


— 


— — 


Tangent. - | 


* 


W 


* - 4 + — 2 „ 
. 

— a. 
— — — 4 


2 0 


1 
1 


ow , 00> 
4, 
* * — * —T 


1 


| | 94928940 ! 


9923314 | 


' | 9925096 || x 


* 


9825278 
9.927659 


949 390220 ' 


15.931099 
| ———— 
94932778 | 1, 
; | 94934956 
1837275 


7936014 


$328 | | 91937887 0. 
9.929163 


einn 


tt 


2 A. 
* 


A. o 
8&8 


1 222 
SY 
RO RO 


4. n — — 
—_ * 
— » . 4 
* 


9.94298 


9.945808 


| 9.948081 


| 9.82551 ; 


il 
Coin. 
* 2222 - 


Wyn 


9.544262 
4 9945725 


1429.049275 
| [30046833 


10051919 
10. 0500647 f 


10.048 104 | 
19.045634 


Tangent. 


0.033 192 30 


% 


K Os AA 


ä 99 


MCC 
— 


's 88822218 889 
— 5 7 — 18 * * 4 
4 . oc ; " g - % 1 


T © The Talte , een =—— 
C 
rin 2 ieee 1 6 
— — — - — en———————— — 
* 


22 


— 
M. Sine. Co. ſine. Tangent. , Co-rangent.| | 
— 2 — — — a — 
09.833783 [9.864127 9.969655 10.030344 60 
59.834460 | 9.863538 | 9.970922 10.029078 * 

| 10 | 9.835134 9.862946 [9.972188 10.027812 50 
I5 | 9.835807 | 9352352 9.972454 | 10.026546 | 45 
20 | 9.836477 | 9.861758 [9.974720 10.025280 40 

- | 9: 9.5785 127 

30 9.837812 | 9.860562 9.977250 | 10.022750 20 | 
ww 7 ——— —— — —— — — 
35 9.838477 9.859962 9.978515 10. 02148525 
40 | 9.839140 | 9.859360 9.979780 | 10.020220 20 
45 9.839800 | 9.858756 [9.981044 10.018956 15 
50 | 9-3840459 | 9.858151 ; | 9.982309 | 10.017691 | 10 
55 | 9.341116 | 9.857543 1|9-982573 10.016427 5 
60 | 9-3841771 | 9.856934 |9-984837 10.015163 
Co. ſine. une. Co-Tang, I Tangent. | M, 

n 46. ; 3 


<< 


— — 


I 
1 
1 
#4 
| 
| 
1 
+ 
|| 
7 
| 
{ 
14 
. 
17 
1 


— Sa — - a - 


= 
hf —w— 92 * 


— — IT —_ — = E 
r 
* * * 


— 
— — = 


— — — — — 0 
* D 
— 33 * 7 
2 — _ = 
4 » © 


© „ ew” * * n K was 7 og on Mig. 
8 1 ; "Wd — k £ ko 2 = 
@ * : % « 
Mal of Sines and Tangents, 
_ . N 22 * „ . ——— — _— — 7 __— 
; * ; 
| 44- 
1 Z „„ „„ " —_—_ a ” " 0 - INN 
: 


DD 
FE 
2 : — 1 — — 1 
ee ee 
30 | 9.843076 || 9.855711 || 9.987365 | 1812635 


— 
8 
8 


5.855096 9.988629 | 18.571137 
1 18.9 : 18 8717 
5.853862 5.55176 


. {| 25 | 934501 9 10.088844 
129 9.845662 | | 9:85 3242 | | 9:99242 0.507580 
| 35 | 9:346304 ; | 9852620 | | '9.993682 | 10.0063 17 
| 09.846944 8 9:994947 18,8553 
9.847882 [8.851372 


— ” = So ie —— — — n 1 
— — — — 4” Spe. > r — — A” „„ 


— . — my 3 — — 1 1 8 
„„ 22 * Ro * * * 2 * * * * - * » - * 5 * 2 © S 923 * — 6 - * - y * 4—__ * 


ay 88888 


—— 
„ 


10 I SURG - 
„* 


U 
. — — 
: — 5 5 
Wes : 1 
ö 24 
4 
. 4 
z 


ACOaVYUS vE,  OU, 05 of 
| | 
1 


ess 


Logarithm 


U 


— — way aa ——U— — — 


. 


\ 


_ — 1 — — — — ni | 
A Table of Logarithms. [ 2 
_ 4 þ — 
N. |Logarith. N. Laritb. = | Logarith, E 
Sg 175 | dg | — 
| 3411-531479 67 1.826075 1 
x 35 1.544068 681.83 2509 5 
„4 3611.556303 E 4 Gn. 838849 I 
Ari: 3 r. 58 202 I 7 835099 | | 1 
3801.579783 7101.851258 1 
— — — 1 — — 
. 3901.59 1064 7211857332 | 1 
70.845098 4001.602060 7301.863323 Wiz 
80. 903090 4111.612784 746869232 | | 
910-954242 4211.923249 3 — 57 1 
10[1.000000 4311.633468 761.8808 13 1 
— — — —— 5 1 — 
| 
| 
＋ 
14 43 
1511.176091 1 
— 2 
1611.204120 1 
17}1-230449 l 
1811.255272 4 
191.2787523]. I 
20[1:3013304© | 
21/1.322219 5411.732394 
2 22114342422 5511-740362 
| 2311-361728 5611.748188 | 
2401.380211 5711.755875 | 
2511-397940 58.763428 91.9591 . 
2601.414973 59.770852 [92.963788 
i 2271.431364 Fn — 9311.968483 
eee ee ee - 4. e 
25 12% 6h 92391 [ id 9515977723 | 
3001.477121 63 ft. 799340 9611.982271 
11 ; | — — — * — 
3211.491361 641. 806180 9711.986772 
N | 32]1.505150 65 1.812913 98.991226 
3301.518514 6601.819544 95.995635 
3411.531479 67 li. 85075 10cI2,.000000 |. 
100 


of 


1 8 _ 


Logarithms. 


1092.03 7426 


| 
þ 


' 1042.025306 
| 10712.029384 
7082.033424 


1102.041392 


3 4 Table 


. 113]2-05 3078 
1142.056905 


111 pee be + 
11212-04921 


115%. 050698 


1192.071882 


— 


: 58 
* 2888206 


1295.075537 
1202.079181 


13 2.127105 
1352.130334 
1382.133539 
1272.136721 

1382.139879 


1392.143015 
1402.146128 
1412.159219 
1420. 45 2288 


1442.258362 
1452.761368 
1462.164353 
14712. 1673 17 
1482. 170262 


1492.173186 
15012. 176091 
1512.178977 
1522.181844 
1532.184691 


1432.435336 


— ——_—  — 


1 
— f 


Nn 
WE 


167]2-222716 
16802. 225 309 
1092.227887 
17. 230449 

222996 


172 .2355a8 
1732. 23946 
1740. 240549 


255272 
2.25 7679 


187.27 1842 


178. 230420 
1 


1 

I 

18 
185.2671724 
180.2695 13 


1212.082785 1542.187521 

122.0863 59 1552.190332 1882.274168 
1232.089905 1562.493125 F 1892.276462 
12 2093426 175 2199859 1 237954 
125. 096910 1582.198657 | 19 10.28 1033 
— Txt = 
12 (4 159.2. 201397 197. 283301 
127. 103 804 16012. 204110 1931.285557 f 
12802. 107 209 1612.206826 194%. 287802 
12902. 110689 16202. 209515 195%. 290035 
130. 113942 1632.212187 1962.292256 
— PPE — 3 N | | ſr— AY 
13112.117271 16412.214844 | 197 f. 294466 
1322.120574 1652.217484 1982.29 6665 
1332.123852 1662.220108 | 1 299 2.298853 | 
1342.127105 1612.222716 * 20013-301029 
— : OPTIO ERICA NNN 


— 


— 


1 
1 
1 
MR 
1 
1 


— 


» 


N.. Torah, 
201 aha. | 234 2.369216 1 
202. 30535 J 235ʃ2.371068 
20302. 307496 2362.372912 
2042.309630 2372.374748 
205½.311754 238124376577 | 
| 2062-313867 2392.378398 
207.3215970 2402.280211 
20802. 318063 2412.382017 
2092.3 20146 2422.383815 
2109.322219 243 2.385506 | 
: 211 112324282 24412-387389 [| | 277 2-442479 
212 2.326336 2452.389166 278.4440435 
1213.328379 2462.390935 2792-445504 
214.3304 14 2472.392697 2803.44 158 | 
2152.332438 2482.394452 261 2-448706 
2102.334454 2492.396199 2822.450249 
 217/2-336459 2502.397940 1. 
2182.338456 2512.399674 97455 18 
2192.340444 2522.401401 52.454845 
2202.342422 2532.403121 28 62.456366 
2212.344392 35412494834 | 287 2457889 | 
| 222[2-346353 | 255}2-496540 | 328056 
22302.34830 2562.408239 2895 
| 22412535024 | 2572-49933 290 or | 
225 2.352183 252.43 1613 29112.463893 | 
| 22602. 354108 259 2.413 299 | 5 
2270.356026 2602.414973 293 2.46686 
2282.357935 2611244166415 | 294/2.4 68347 | 
2292.359835 2622.418301 2952.469822 
| 2302301206 2632.419956 | — — 
2312.363612 2642.421604 | | 297 2.472756 c 
23 202.3654 2652.423246 2982.474216 
2332.367656 2662.424882 | 299 2.475671 | 
| 2342 369216 267 2.426511 993, #17121 2 
"MM : | 1 209 


3 


2 
* 


— 
— 


3 


DDr, r ͤ v ͤ . ĩ ˙w ˙5Ü·i¹V·ꝛvxxꝑ  . 


* 


3112.492760 
3122.494155 
13132-49544 
3142.496929 

3152.498311 


316 f. 499687 
31 2.501059 
18.502427 

522 750 7 


| 326|2-513218 
[ 


330[2-518514 

| . 'S 
112.5 19828 364\2.561101 | 39712-998790 

1 * A. 365 2.562293 399 2.599883 

3332.522444 3682.563481 

3342.523746 3671.564666 
1.333———————K...————5ß5ßv5r——————5———— 

D 


3272.514348 
3292.512196 


3292-509149 
324|2-506505 
22 2.507856 
32302509203 
3242310345 
3250251 83 
K — 


* a 


328125515874” 


13332547775 


A Table of Logarithms, 


| N.] Logarith., 


3392.530199 


3522.546542 


3542.549003 
3552.550228 
3502.551449 
3572.552658 


3582.553883 


| 359125555094 
3592-55 5098 
361 552505 


3402.521479 


3570.545307 


3672.564666 
3682.565848 
37012. 588 | 
37112589374 |; 


372124570543, 
373124571709. 
3744.572872 


„ 6—— — 
. 


7 N. Tegaritb.( | N;\Logerith. 
434.6372489 467. 69317 
43512-633489 | 4682.670246, 
4362.639486 4591267117 
| 47012-67205 
4710.673021 
4722.678842 
92275755 
474.6756778 
47 6.28694 
470]2-077007 
' 4441264 383 4722-678518 
4452-548360 4 + 219425 
; 446 2649335 X 0330 
447124650308 450 1 
2 92.651278 49192145 
2.652840 4.047 
653277 : 344 
2.6551 44 | 
2638039 | $5 686 36 | 
454.6570656 4871 68: $29 
| 4482-65801 481 223725 
455]2-658965 | 4892589289 
45 2.659916 49.890195 
| 458[2.660865 4916.591051 
45s 2.661813 492 2691965 
4602.662758] 45382847 
4672.663701 4942.693727 
4622.664642 | 495þ2-594505 
463]2.665591 [4962.695482 
5 464|2.660yuS 712-696356 | 
1 2.635484 4652.667453 | 
= 2638488 | 4561[2.668356 | | 
43 2.637489 45712669317 


—— 


2 — 


— — — — 14 —— — ä — — 


1 


e 
705 

| 270842: 
5 94 


51 2148177 


| 574405710963! 


C 5x5 — 


92712549. 
317 213491 
71 fe. 714329 


1519.715167 
| +. «(dd 1 


52212- 717671 


| $23]2-718502| 
52 2.719331 , 
525 2 


5097 
4 


* 


N __ mn 

—— 

8 30 699838; | 3534.727541 

Jo. ονο | , 335 2.728354 

303 2.701568 5382.729165 

50412. 024 | i | 53712-7 29974 

505 2.70349 1 53 2.730782 

prope 

-$0612-70415r|| 7292.731589 

| $07Þ-705008 34 732394 
7” S 


* 


— 
4:559]2- 
gl 


156 2.749736 


\ 


* 
r, , rr m—_—_—_—_AE__ 


— os 


Knee . 
7 +» 
* . | 
* * * 
** 
* 4 


—_— __ 


2.778874 
2.779596 
2.780317 


4124731037, 


— 


= 


— 


* 


95880, 


8.796574 
5272.797268 
3242797959 | 
529 2798651 
2.799341 


: 622 2.801404 | 
[_$3412.802089 


_— 


N. 


Has A I 


" e © an. , * a 
Table of Logarithms. 
— —— — — 


5422.807535 
—643]2-808213, 


= 


2.80935 39 
2.8 10904 


2.812245 
27812913 


2.874248 


2.811575 


2.813581 


2.81756 


mn 
— 


12.8 18885 
2.8 19543 


2.820201 


al... ett. 


2.8215 14 


2.820858 


— — ——ñäU fne — - - — 


2664]2-822168| 
665K. 8228 22 
6662.8 23474 


[ 


» 


2 
N 80 85 | 7 
* 932 \ 
21 Do ,- 
= = 


—— — — % ĩ˙ ͤ—— 0 —— ( ee 
” 9 * * a C  =y 4 


* 
= 
[TID * — „%½% ˙ 2 — U ES — — — 
= - = 
= 


| 69712843233 ; 
| 6980284 855 
| 


6992.844477 
7002.845098 


—— 


; 


” 


05 


„„ 


* * „ „% „% 


1 2.324126 


- R Eo eee in Ee 


4 


W's —— —— 


— 


2 


| . —˖Ü—7ↄss.... ————-᷑½ —⅛4 
| | 700 4 Table of Logalithmt. 0 | 
N. LLogarith. IN. [Logarith/| IN. 1 5 | 
7010.843718 | 7342865696 672.884) 6 | 
E ; 4 2.866287 760 2885335 | ] 
70 42. 846955 7300.866878 7691.885926 ö 
2.847573 737.8627467 770%. 8641 f 
E. 848189 ] 7382.868056 7710.887054 j 
— — — f L 
848805 7392.868643 | 7722.887617 f 
| 7072-849419 7400.869232 | 773/2-838179 | 
} 708]2.850033 _ | 741][2.869818 | 77412.8388741 | | 
7ogſa. 8 50646 74212.870404 775|2+889302' | 
5.851258 7430.870989 776 2.889 62 
| — 5 — | 
7110.85 1869 7440.871573 777 2.890421 | 
71202862479 745872156 7782.890979 | 
} 71312853089  746[2-872739 779 2-391537 
71412-85 3698 74712-873321 | 780,2.8920g5 | 
| 725(2.354306 74812.873902 | 7810.892651 | 
| 749]2-$74482 782 2.89320) | 
750[2-875061 7832.893762 
1 7182.856124 75 12.875639 7842.894316 
719. 856729 7522.876218 7852.894869 
720. 857332 75312376795 | 7862.395423 
— - — — — — 
72112-857935 7540.877371 7872-896976 
1722.868537 75512-377947 | 7882.896526 
723, 859138 75602,878522 789 ·. 897077 
724.8959739 757124379096 | 790[2.897627 | 
| 725[2.860338 758124379669 | 791.898 176 
- "Io | 1 ; 
7261[2.860937 77 8042 79203.398725 | 
72712861534 760. 880814 793 2.899273 
7282.862131 7610.881385 7942.899821 
7292.862728 7622.881955 7952.900367 
7302.863323 7632.882525 796.2. 900913 
73 1.863917 764ʃz. 883093 7972.901458 
732.8645111 [7652.883661 7980.902009 
7331.865144 7662.884229 7992.902547 
b 7442.865695 ä 7671.884795 002. 903089 
— = 


* 


47 Tall — _ 


6] | 838Þz922244] ||5 


| — — 
8365.922206 


83712-922725 


J. 8392.923762 | 


= 924279 | 
g 8412.924716 
| 84 923312 | 
34 2.025828 : 


8 926342 
845.926 57 


[ts 9100 1 
814/29 10624 1 
8152.911158 | 
181 2.911690 8822.945468 
_ | 8772912222 $82[2-945961- 
81 512782 | 8842.946452 
1 8292.913284 8852.946943 
| 829j2-913814 | 8800 · 947434 
$21 914343 | 887]2-947924 * 
822.9148) 948412 
923.9515399 Sog. 948 YO² 
18242915927 8902.949390 
825.9164644 91 940878 J<\ 
8242916980 | 2552597 J 0 24.950 6 
827124917506 «934498 8932.950851 
8282.918030 6112.935003 8942.951338 
1 8292.918555 862 2858807 994.555 23 
| 9305.319078 863 9360 2.952308 
| $21/2:919601 8642.936514 55 2.96279 
9322.920123 963 937016 | * 2.953276 
| $33]2-920545 1866.937518 8992.953759 
834ʃ2.921 _—. $67 [=93%0t9 9 2.954243 
— — — 
| ooo 
— „„ ith * — 


1 


| 900 A Table of * 3 
NE 
Ne 254725 934 2.970347 967 —*ᷣ 
5025. 955 207 935.9708124 968[2,985 875 
903 2.955688 9362.971276 1969 ff. 986324 
goal. 9561684 l 937129 1 170 | 
90512-956649 93812-97 2203 | 
| 90612.957128 93912.972666 9725. 987666 
97 7607 9402.973128 9732.988113 
9080.978086 94112.973589 | 9742.988559 
9092558564 9422.974050 975. 989005 
91012-959041 9430.974512 97002. 989449 
ee eee -972 988094 
N Zo: 14 22 175 1515 
„ [nn - / 
* 1 4.94712 49. | 92.5 
550 376858 |, 7855 565 0 
— — — ' 2 
949 2977266 9824.992111 
559972724 5846592554 
9512.978181 9842.992995 
9522.978637 98350 2-99 3436 
95312979093 588 993877 
9211.964259 9542.979548 9872.994217 
92202. 964731 95/2. 98003 988 2.994756 
923[2.965202 95612.980458 ; 989 2.995196 
92 m_—_ 957 91836 9902-99563 
| 259661 d 4 2.90 5 6074 
925%. 966142 E 64: | $9112-995074- 
9 92612. 966611 959 2.981819 9922.996512 
927 2.5577 9602.982271 9930.996949 
| 928]2.967548 96112.992723 9942.997386 
9292. 968016 9622.983175 9952.997823 
93 2.968483 963[2.983626 996[2,993259 
— — | 
93 2.968949 96412.984077. 
932]2.969416 96512-9845 27 9982. 8dr, 33] 
9332.969882 50.84%] | 9991-9995 6 | 
93412.970347 967:2.935426 | — 1100013.000000 | 
| D 4 TW 


USO CA VIOLA CH DR VUSUIVESNOSS 
> Yu, L r 1 * * * 1 * 1 * 


The Uſe of theſe Nast hath 


been already at large ſhewed in the 
Firft and Twelfth Cha pters ; there- 


7; 
|; 
fore I ſhall ſay - ty more of them 
| * N 


* * 
% 
* 


SD 


* 


1 


— 


f 


AN 


APPENDIX, 
How to Survey by the Cn ain 
only: With an uſeful Ta- 


BE to that Purpoſe, 
Hue in the fixch Chapter of the foregoing 


Treatiſe, taught a ready and eaſy Way for taking 
| the quantity of an Angle in the Field by the Chain 
only; and underſtanding it to have met with good Accep- 

ration among Surveyors and others: I thought ic nat un- 
meet to ſay ſomething more on that Subject, the preſent 
Opportunity of a new Edition of the Book inviting me 
thereto, And that this way of working may be pra- 
ctiſed as quick and true as any in the World, with all the 
coſtly Inſtruments that ever were invented, there are two 
ſeeming Difficulties to be removed. The firſt is, when 
the Angle grows very obtuſe, that is to ſay, containing 
170 Degrees or more, then the Subtendent or Chord-Line 
will hardly be diſtinguiſhable between five or fix Degrees, 
there being bur + Part of a Link difference between 170 
Deg. and 171 Degrees, and not above vr Part, between 
178, and 179 Degrees, To remedy which, you need 
nor take the Quantity of that Angle at all, eſpecially if ir 
be an inward Angle, but meaſure directly from B ro C,. 
and when you come right againſt 4, rake an Off-ſer 1 
| ou 


in your Pocket) exactly of 1 
of a Chain, with a Loop 
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Pr ly 
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Croſs or other Inſtrument) 


your Field- Book, will do the 
protract, as well as if you had en 
the Angle in the Field : 75 70 o_ 
does not pleaſe you, or 
Reaſon neceſſitate you rake th 
Angle 4, there place a 


of 


in the very Angle 4, and — 4 
the Ring of the Chain | overir, retch / 
it out at full length, both in the Line 
AB and AC, and where the end of 
the Chain falls, there place Sticks 
alſo, as at D and C. Remove 

Chain 'from +4, 'a6d put Hig (\ 
over the Stick at D, and ftretch 
out at adventure as towards E N 
you ſhould have another Chain or a 
{mall Line (which you may! catty 


t each 
End,” which pur over the tat A, 
and taking the other Loop' of the 
Line in one hand, and the Toofe 'Bnd | 
of the Chain in the other hand, 80 
backward, till both being ſtretched 
ftreight, meet at E, then have you 
aun DAE; an Equilareral Tran q 
gle conſiſting of | 60 Degrees; to BE ee 
which add another Equilateral Tii-' Aug en by 
angle by loofing the Chain at P, and 
putting it over the Stick at E. letting 
the Line remain as it was faſtened at 
A, and taking the looſe Ends again oſ 
the Chain and Line in your hands + 

backwards as before, until bot 1 

ng ſtrerched ftreighr meet in F a 
So mY you found two Equilateral i as 
Pri 115 or 120 Deg. Laftly with your Chain, abies the 


neareft Diſtance FG, which ſuppoſe to be 84 Links and 
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bal, which Sum lopk for in the following Table, and right 
againſt 
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Ee oa 


dey waa c : * 
Wake 190 


if you have not a 


2 the Table, you” may note 
it Noh in your Field-Bi us, A A B44, banifying 
that Angle Saite of tus 16 3 1 Links foe 
its Subtendent, and you uuf plot it mom "ith your: 


the Gli X IN es e 0 ta may doe Ne . 


ene 
le with the Chaim only, 4 is a Line te- 
pre, ot two Chains ar leuſt. Well then, you ſhall pre- 
tly ſee how. 904 er one Chain only. Let A, 
in the following . e of 170 Degrees, mea · 
fare e {Band C half a Chain on each Side, 
as to D and E, — ſtick down Sticks, and one at A, 
then put the Ring at one end of the Chain over the Stick 
at A, and er end over the Stick at D, and taking 
the Chain in 
the End of 30 Links, o backwards rill both Parts are 
ſtreight, and there ſtick. down a Stick, as at F. Then 
looſe the Ring from D, and pur it over the Stick at F and 
taking the very middle of the Chain make both Parts 


ſtreight, which they will be at C, where ſtick down a Stick, 
from which meaſure to E, noting ir down in your Field- 
Book A A 42, and when you plor it, tcemember to make 
3 bur of 50 Links the Sides of them : 1 
hy when you a ir, for you may not in this Caſe have 
ollowing Fan that _ e A 


e to the 


* 
«* . 
« * . 
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N regs) 1 
Radius of 1 100 Links, unleſs you double the Amber wY 
f found between C ar E; or, which is betrer, when 


Degrees; which Added A | 
Quintiry of che $6 A ſought; os 


e middle by the Ring that is commonly at 


600 have mid d Jour your 

Chain- banging at 4, 

the Stick at G, which il. 
inks, a 

nch which added 8 our 


ing out the — 5 let the 2 end f ay HONED 
nn s. e * . avs 


and looking. that End at 4, rake it in your 
Rings . it ſtreight, ſee in what Part i t wil pars 
the hedge 4 E, which will be at D, if the cher od * 
C, or at E, if the other End be ar B, and there make 
Mark, which done, keeping the Endof the Chain in 5 
Hand, go backward from B or C towards C or F, till your 
Chain is ſtreight, then moving your ſelf fide ways to Fear 


fro, till you perceive your Chain to lie in a ftreight Line 


with BE, or C D. zt the End of it lace a Stick, 
as at F, or G, from whence to A will be a ine Perpendi- 
cular to AE, wherefore from A ſet off one Chain in that 
Line which will fall at H, and one Chain upon the Line 
AT, which falls at I, and min Diſtance HI, you 
will fing ir 128 Links -* * Parts of a Link, or 80 Deg, which 
added to the right Angle makes 170 Deg. which was the 
Angle required. 

therwiſe you may rake a | Right- Angle, by fixing one 
End of rhe Chain in the Angle it ſelf, and the other End 


at 40 Links diſtance in the hedge, then take 10 ow 


„% 


ALI WOR DO $5.05 


o 1 1 9 - - G a - 
* 5 " 
\ - * 9 N 1 
. \ We '# 
= 5 
J * 4 
, 4 * 8 
LIN = 
= 9 = = 
: % 
* In * 
#4 5 54 | 


8 wide, cod ied bak Pry 


ftrei cohiſtir Right 
Mx to the well known E arg, 4; RS | 


Angled Triangle.” 
ew, ip ike a 4 


ocher Ways Wonen 
in the Theld by the Chain only | 
ſure rhe Quanrity of an bels ho but 1 our — 
leaving it to your own Practice and Ingenuity: Only one 
Way more and the very beſt, which 4 rome A kepr dll 
laſt, n n take 
4 a follo Figure ler & be the 
be taken in the 1 Eo dar bv 4 
two Chains, 2 than fixing" ou 
of the Chain in B, 'trerch the other direct in a ftreighs 
e toward C, making a Mark where the End falls, 
which ene z ; meature the Diftance from — | 
which ſyppe be 8 Links r Parts of a' Link, look in 
— * "YR — you will ind 


— >. —— 3 Fe 
8 res, rey double the An 404" 40d 4B: 7, 7" ON 
12285 becauſe the Sides _ AC are equal, and 


it makes 10 Degrees, which ſubtracting. from 190 leaves 


170 for the defired Angle at 14. 
Bur now if this had been an outward Angle; as we will 
ſuppoſe. the 2 5 : 5 Jou have no more to do, but to 
continue one Line, as for Example, the Line D 4 to C, 
e Chain, and alſo to ſet off one Chain upon the other 
Ln from AMS, then meaſure the Diſtance BC, which 
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ſay to be 17 Links -+ parts of « Link, which PE | 


the Angle 4 ro 180 _ wherefore take 10 from 1 


7 
in 
the Table ro 10 Degrees, which is che Complement =; 
remains 170 for the 9 are Angle. 5 


2 Li now) 0 peak of the ſed gag Dis: 
E wee of owing uſer his 


remove which, 9 may have a Fro 
Links on it inſtead of Degrees, or flag 


which che Liftrameor-maker; may op do, by e 
 ithis Table Or you mag ve 9 57 . 
tractors 3 for having a Copy ef this Table ee 
** 8 


with 50. von may at onge note = 
every Angle, without keen gate at a 
dr if you do only notedown the $848 your Field- 
book, when 1 — — once if pg 
the Angles in 4 7 
with an ordinary — as 75 2 mes. I — 
made the Table but to 140 Degtees; for as Ttold you be- 
fore, when' an Angle Gets GAL your beſt way | of mea- 
furing it is as has been juſt now taught. ; 
_. Whathas been already ſaid I — — to be ft | 
i the following Table, and the Uſe thereof, There. 
fore hall dot trouble you with Reperitions ; gnly deſire 
you ro remember, thar the Table is made for the Radius 
of one Chain, or roo Links: And the Subtendents, or 
2 hord Lines are in Links, and decimal Parts of a Link: 
So that when you wonld uſe this. Table, you muſt ſer off 
bur — 2 from the Angle (you, defire to row the 
on either Hedge, yy 2 the neareſt 
ance een the two Ends of t 
from Hedge to Hedge, look for the Namen of Links 
in the Table that neareſt Diſtance contains, And righr 
againſt it you will find the Quantity r the Angle as 
true, if not truer, than if it bed been taken by the beſt 
e * Fee, or Th 3 
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ou muſt 2 Rod be freight; and the Table 
ke as well od fo are as ** haib, only in 
ting kr ien 2 2 75 (which yoltr pwn Reaſop add 
p ore going Treatiſewill ſufficiently . unleſs 
M the Length of e 2 | 
Chain, « Frey, 4 Divifians of the Pole) t Link v 
on may eaſt ir as if it had been. meaſured; a he has | 
ut there is nd need for A ah. : You, ma 
pa ye, I Suppoſe in Crooked- a Rod made to ſhoor 
art Ys unt ber like 4 Fiſhjng-rod, ro be uſed as a Ca 
in the Head whereof may a mall Compaſs, ni 
one 13 137 77 enou Li 7 Piece 
this Each; be Mannor ar arger : Abd if o, what nee 
is thefe of: 8 — 1 load of ls Circles, & 10 Semicircle 
eavy Ball Sockets, Mp Tables Frames, an, 
legged Staffs, Cum multi: * unleſs iq amuſe the i 
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of one Chain of Gunter i, or 100 Links. J 
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1 I A Tr sf 6 1 
Fg 2 4 E 8] 
22 $2 Þ 8 5 8 =) 
* 2A HK 8 = 
1 1*7 | 36 61+8 [TOSK39% 7 
2457323 6 37 63*4 107 160. 
5533 1 2 38 65 1 108 161 . 8 
4 70 139 66+8 109 162. 8 
37 40 6844 110 163.8 
6 105 41 70+0 111164.8 | 
7J12*2 1142 7127. 112165 8 
814*0 1142 73+ 3 113 168. 8 7 
91577 1144 74*9 3 7 7 
10 17˙4 1145 76 •˙˙5 168. 7 
- 1119*2 46 78+ 2 118 2696 
* 12 20% 147 79 ˙7 117 70 5 
1322.6 1148 813 Þ 118/171 . 4 
14 24 4 $149 829 8 1119 172. 3 
15 26*-1 {150 84354 120 173. 2 
16 27 8. 1 86-1: r. li F21,174.1 
17 29.6 JJ52 87.7 4222 1749 
1831•3 [153 892 123 175 7 
1933+0 4 8 1 
7 55 923 94 | + IS; „544 
2136. 4 58 939 $i 142.6 178. 2 
2238.2 [57 95 4] 92 143.8 | 127 179. 0 
| 23 39 9 58 97+04 93 145.0-þ128 179: 8 
2441.6 59 98+ 5:{4' 94/146 . 2 | 129 157 
| 25 43˙ꝛ o 100. 0 95 147.4 [13018 
26 44 +9 61101+5 [J 96.148.. 6 [| 131 182. : | 
127 46.7 62 103+0 || 97 149.8 [132 182. r A 
28 48.4 63 104.5 98 151.0133 183 « 4 
29 50. 1 E4 106. © 99 152. 1 || 134 184.0 
1329 51.8 [| 65 107+4[100153.2[| 135 184, 7 
| 3153.4 66 108.9101 154.3136 1854 
3255-1 [{[67110+4{102155.4 [137 186.1 
33 56.8 68 111.8103 156 ,5 (1138 188997 
3458.5 9 113.3 ||]1c4 157. 6 a 3 
35 6041 1170 1147 [1105 158.7 — | 
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